UNI 







THE PLA¥;ER-PIANO 
UP-TO-DATE 

(coptibight) 

A Corr^rekensive Treatise on the Principles^ 
Comtructim^ Adjustment^ Regulation and Use 
qf PneuTnatic Mechanisms for Piano-Playing 
together with 

A ‘Description (fthe Leading Mechanisms note 
in Use and Some Hints onfhe Plying Thereof 

APR 161962 

BT 

WILLIAM BRAID WHITE 


ILLUSTRATED 


EDWARD LYMAN BILL 

PUBLISHER 

878 FOURTH AVENUE NEW YORK 



Copyright 1914, by 
EDWARD LYMAN BILL 

Entered at Stationers* Hall, 
London, England 



FbOM TSE PuBIilSSEB 

Authob’s Pbefaob 


iii 

ix 


Pabt I 

THE FUNDAMENTAL PRINCIPLES OF 
PNEUMATIC MECHANISM . . . 1 


Pabt n 

PLAYER CONSTRUCTION 25 

Chapteb I. The Pressure-Reducing Ap- 
paratus 27 

Chajptbb H. The Pneumatic Action . . 41 

CuAPTEB III. The Motor 55 

Chapteb tv. The Mechanism of Control 65 


INDIVIDUAL 

SCRIBED 


Pabt HI 

MECHANISMS D E - 

87 


Pabt IV 

SPECIAL AND ACCESSORY DEVICES 175 

Cbapteb I. The Music Roll .... 177 
Chapteb H, Coin-operated, Electric and 

Other Mechanisms . . 183 


Pabt V 

GENERAL CONSIDERATIONS O N 
REGULATION AND REPAIR ... 195 






FEOM THE PHfeLISHEE 

As a publisher for many years of music trade 
technical literature, it has been, my aim at all 
times to supply information of a reliable and edu- 
cational character. 

The development of the player-piano has 
brought about new conditions and its constant 
growth is creating new and increasing demands 
for technical information. 

When I published “A Technical Treatise On 
Piano And Player Mechanism,” some years ago, 
it created wide-spread interest because it was the 
first book ever published dealing directly with the 
player-piano. Since that time I have published a 
number of books by the same author, among which 
I might mention two which deal directly with the 
player-piano: “Eegulation And Eepair Of Piano 
And Player Mechanism” and “The Player Pian- 
ist. ’ ’ These books have fulfilled a useful mission, 
but the time has come when work of enlarged 
scope shall be produced, dealing comprehensively 
with the principles of construction, adjustment, 
regulation and use of pneumatic mechanisms for 
piano playing. Hence, following this belief we 
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have been at work foi';SQine time upon the prepara- 
tion of “The Player Jpikno Up-to-Date.” 

This book deals with the fundamental priaci- 
ples of pneumatic mechanism, explamiag the phys- 
ical laws involved, with chapters on player con- 
struction, and deals comprehensively with the 
cuirent practice, with the music roll, with the ad- 
justment and care of player mechanism, and pro- 
vides a detailed description of some of the lead- 
ing mechanisms now ia use. 

I feel confident that “The Player-Piano Up-to- 
date’' will meet with the approval of the practical 
men of the trade, particularly dealers, repairers 
and tuners, and I may add salesmen as well, be- 
cause it places within reach of readers a wealth of 
player detail which is extremely desirable for all 
interested. 

The author, in the preparation of “The Player- 
Piano Up-to-date,” has carefully examined the 
principal player systems, and as a result of study 
and research, combined with an accumulated tech- 
nical knowledge, he has produced a volume which 
I think constitutes the most valuable treatise on 
piano-player mechanism ever produced. 

Of course it will be readily admitted that the 
nla-c-o-p-ninTirw iTn^na+rv ia -tti an avnlntioniatic con- 
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dition and it is observed that many changes oecnr 
from time to time in the mechanism of piano- 
players, so that to keep np with the changing con- 
ditions it is necessary to produce frequent works 
upon the subject with which this book treats. 

The necessary peculiarities of player construc- 
tion give rise to certain problems and I feel that 
in a degree this publication will simplify those 
problems, particularly for the tuner and repairer 
who is operating at a distance from the factory. 

The rapid ascendancy of the player-piano in 
popular favor has been so astonishing within the 
past few years, that there really has been a dearth 
of player experts who are capable of solving the 
ordinary problems of adjustment, regulation and 
repair. Hence, the value of a reliable source 
from which such information may be gleaned, will 
be at once recognized. 

I may say that the author outlined this book 
more than a year ago, but the necessary work has 
occupied a much longer period than was first con- 
sidered sufficient. 

The player-piano to-day is not merely a factor 
in the piano industry, but it is a powerful force 
and one whidh is concededly growing all the while. 

There are many who believe that only a short 



VI 


From the Publisher. 


time will elapse before practically all of the pianos 
put forth in tMs country will contain some form of 
player mechanism, and that in days to come the 
upright piano without player mechanism will take 
the position long occupied by the square piano. 

That prediction will have to be verified by con- 
ditions demonstrated by the events of the future, 
but the fact remains that the player-piano is grow- 
ing tremendously in public favor, and the interest 
has become daily accentuated by reason of the fact 
that the continuous advertising put forth by the 
great houses has stimulated and aroused in- 
creased attention on the part of the music loving 
public. 

That the player-piano has been, and will con- 
tinue to be, a great factor in the musical develop- 
ment of the nation, is admitted by all who are ac- 
quainted with its marvelous powers. 

It may be truthfully said that the opposition 
which existed in professional quarters years ago 
towards music produced through various mechan- 
isms has largely, if not wholly, disappeared and 
the professional musicians to-day are becoming 
rapidly converted to the use of the player-piano in 
connection with their professional duties. 

The player has opened up new possibilities in 
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tlie world of music, and it is rapidly growing in 
the estimation of the music loving public, as its 
true functional powers and possibilities of mu- 
sical interpretation are better understood. 

“Tbe Player-Piano Up-to-date” will aid in 
player development. It will impart a knowledge 
upon teebnical matters to those who desire it, and 
I feel that its purpose is helpful — ^its mission use- 
ful — ^and its influence permanent. 

EuwjiBD Ltmait Bill. 

Editorial Booms. 

The Music Trade Eeview, 

373 Fourth Avenue, 

New York. 




AUTHOE’S PBEFACE. 


Tlie custom wMch permits an author to explain 
sucli features of Ms conception or Ms work as 
may not be apparent immediately fumislies tbe 
reason for tlie following words. 

In preparing tMs treatise, I bave not been un- 
mindful of the practical necessities of the piano 
trade, of the piano tuner, and of the band of men 
who are so earnestly devoting themselves to the 
development of the player-piano mechanism. 
But I am equally mindful that our interests are 
not invariably best understood by ourselves. 
Particularly I have seen the essentiality of a 
standard of statement as to theoretical principles 
and as to terminology; a standard wMch the prac- 
tical men have Mtherto rather lamentably failed 
to provide. 

Moreover, in designing the first part of tMs 
book as a succinct but rigid statement of physical 
laws; I have considered mainly the need for the- 
oretical accuracy, combined with the peculiar re- 
quirements of men who, as a class, have little or 
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no scientific training. The first part of the work 
is therefore deliberately devoted to principles, and 
to these alone. 

In Part 2, I have been content to make ex- 
tended and careful explanations and descriptions 
of methods, basing these strictly upon the princi- 
ples developed in Part 1, and adhering carefully 
to the terminology adopted; which latter wiU, I 
hope, meet with general approval. 

Part 3 is devoted entirely to descriptions of 
individual mechanisms. These have been classi- 
fied according to the simple methods set forth in 
the body of the book, and I have confined my ef- 
forts to general descriptive work, expressing no 
opinion as to merits or the reverse. 

The remainder of the book is devoted to re- 
marks on certain special mechanisms and to some 
general considerations on regulation and repair. 

I have designed this book mainly for the prac- 
tical man. The man of physics will blame me 
for being too practical, and the practical man for 
being too scientific. Both are right, and both 
wrong. I have tried to steer a middle course, 
and I bespeak now from all readers that favor- 
able consideration which I have come, through 
pleasant experience, to expect at the hands of 
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those who work alongside me in the realm of 
pneumatics. 


WiLUAJM Beatd Wttttr. 




PABT I 

THE FUNDAMENTAL PEINOLPLES OF 
PNEUMATIC MECHANISM 




Chapxeb I. 


The prevailing type of playing meehanism for 
pianos and kindred musical instruments is pneu- 
matic. In pneumatic machines the energy re- 
quired for their operation is provided from the 
force of atmospheric air. In order that any force 
at aU may be exerted by atmospheric air, it is plain 
that the particular quantity of air upon which at 
any moment the action of the mechanism depends 
must be in some way differentiated from the air 
surrounding it. In fact, in order to exercise any 
energy in the form of work, it must either be 
more or less powerful than the air which sur- 
rounds it. If more powerful, it wiU act directly 
upon the mechanism. If less powerful it will act 
indirectly, by producing a state of affairs within 
the meehanism whereby the balance or eqnih- 
brium between the air inside and that outside will 
be disturbed, and the exterior air will find itself 
in a condition where it can exercise its normal 
pressure effectively. 

To reduce the statement to concrete terms, 
pneumatic machinery of any kind must obtain its 
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power for work either by increasing or by di- 
minishing the pressure of air. In the first case, 
we have what is known as a compression machine, 
wherein a body of air is compressed and caused 
to expend its super-normal pressure in doing 
work. In the other case, we have what is called 
a vacuum machine, wherein air is reduced in pres- 
sure by having its quantity reduced, so that the 
normal-pressure air exterior to it may do work 
through the disturbance of equilibrium thus set 
up. 

The air around us appears to be still, calm, inert 
and powerless ; unless indeed set in motion artifi- 
cially. Nevertheless, we are conscious that winds 
blow and that their power is sometimes enough to 
set enormous waves of water into violent and de- 
structive activity. If we consider the reason for 
the existence of winds in a medium so transpar- 
ent and apparently weightless, we are bound to 
assume that the reason lies in some disturbance 
of equilibrium or balance between regions of 
the atmosphere more or less widely separated, 
whereby quantities of air are caused to flow from 
one region to the other. And the impression is 
deepened when we read in weather reports pre- 



Fundamental Principles. 


5 


dictions based upon comparisons of the Mgh-pres- 
snre and low-pressure areas subsisting at any mo- 
ment over one or another part of the country. 

The impression, then, cannot but be borne in 
on us that the air of the atmosphere is something 
more than a mere weightless, inert intangibility, 
even supposing that we can conceive the idea of 
anything existing without any weight at all. And 
when we consider more closely the facts of the 
case, as developed in the science of physics, we 
find it necessary to revise all estimates based on 
mere visual or tactual observation. 

We find, in short, that the air of the atmosphere 
is a more or less dense body of gases, of whi^' 
the principal is oxygen, forming a great aerial 
29 noiles deep, whereof the bottom is the surfa# 
of the earth. It is plain enough that a great mass 
like this, even though it be composed of gases ex- 
ceedingly light, must have some weight. More- 
over, it becomes clear on reflection that the parts 
of this air which are nearest to the earth’s sur- 
face must be in a state of more or less compres- 
sion. 

The conception of the air as having weight and 
density, is found by experiment to be entirely cor- 
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rect, and to represent the actual condition of af 
fairs. In point of fact, the pressure of the'aii 
at the sea level, where it is greatest, is not less 
than 14.75 Ihs. to the square inch; a pressure ex 
ereised continually and in all directions. 

It is plain that this pressure is greatest at th< 
sea level, since this is the bottom of the greai 
aerial ocean. And it is equally clear that the 
higher we ascend in this aerial ocean, the less wil 
be the pressure of any given mass of air. Oui 
lungs are constructed so that they can inhale and 
exhale air most conveniently when its pressure is 
that of the sea level, as every moxmtain climbei 
knows. 

If the normal pressure of the air (14.75 lbs. to 
the sq. inch) were exercised only upon the outside 
of our bodies, the results would be, to say the 
least, markedly impleasant. But the fact is that 
the pressure is exercised both externally and in- 
ternally, in such a maimer that a state of equili- 
brium or balance is maintained, and so the pres- 
sure in one direction is completely neutralized by 
the equal pressure in the opposite direction. We 
therefore feel no inconvenience whatever. 

Nevertheless, it is plain enough that the mere 
fact of there being this condition of high pressure 
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in the normal air is enough to give us an agent 
powerful for the doing of work, if- only it can be 
utilized. The example furnished by our body, 
as above explained, teaches us that so long 
as a balance or equilibrium is maintained, 
the pressure of the air is negligible and use- 
less for the doing of work. It is plain there- 
fore that, in order to use this air pressure 
for any efficient end on any movable body, we 
must disturb the equilibrium between the air 
outside the body and the air inside it. Nat- 
urally, this can be done in two ways. The in- 
ternally contained air may be compressed so that 
its pressure is higher than that of the external 
air. Or the internally contained air may be re- 
duced in quantity so that the pressure of what 
remains is lower than normal. In either case the 
balance is disturbed, so that a force equivalent in 
efficiency to the difference between the pressures 
of the external and the internally contained air is 
set in activity. 

In order, however, to understand how air may 
have its pressure increased or lowered, we must 
realize that it is a properly of gaseous bodies com- 
pletely to fill any space in which a given volume 
of them may be placed. Thus, suppose that we 
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have a quantity of air of wMeh the voliime is one 
cubic foot at normal pressure. In other words, 
suppose that we could carve out of the atmosphere 
a block of air in the shape of a perfect cube of 
which each side measures one foot. That would 
be a cubic foot of air at normal or atmospheric 
pressure. Now, it is obvious that if we built 
around this block of air a wooden box completely 
covered on all sides and having exactly the same 
internal measurements, our cubic foot of air 
would be very comfortably contained, and would 
fill the whole box completely. If our block of air 
were like a block of wood or iron, however, there 
would be a different state of affairs in ease we 
should suddenly enlarge the box without letting 
any more air in. If we now enlarge our box 
while still keeping its contents sealed up from ex- 
ternal contact, it is plain that the imaginary block 
of air must either leave a vacant space in the now 
enlarged box or else expand until it fills the larger 
space as completely as it filled the smaller. The 
latter is what actually happens. The air which 
has filled the volume of one cubic foot will ex- 
pand when its container is enlarged, imtil it filts 
the increased volume. But it cannot do this with- 
out losing in pressure what it gains in volume. 
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Thus if a cubic foot of air at normal pressure is 
contained in a box of the same dimensions, and if 
that box is then enlarged to four times its previous 
volume, it follows that the contained air (if none 
is permitted to gain access from the outside) 
must necessarily expand to fill four times its 
previous volume, so that its pressure will be one 
fourth of what it was before. That is to say, the 
body of air after expansion will press upon each 
square inch of area of the box with one fourth of 
the force wherewith it pressed when the box re- 
mained in its original condition. 

Now, it is easy to see that if such a condition 
of reduced pressure is brought about in the in- 
terior of a box, the normal pressure of the ex- 
ternal air can be turned to account for the doing 
of work. Suppose the previous ease, where the 
pressure of the internally contained air has been 
divided by four. Approximately, that means that 
the internally contained air now exercises a pres- 
sure of approximately 3.69 lbs. to the square inch 
instead of 14,75 lbs. Obviously, then, there will 
be a difference between the external and internal 
pressures equal to the difference between 14.75 and 
3.69. In other words, the external air will ex- 
ceed in pressure to the extent of 11.06 lbs. to the 



10 


The Player-Piano Up-to-Date. 


square inch. Or, again, the external air will have 
11.06 lbs. of pressure to the square inch exerted 
against the outside of the box as an active force 
in excess of the entire internal pressure. (Inci- 
dentally, it should be noted that, to expand a cu- 
bical box of 1 cubic foot volume to 4 cubic feet 
volxime, the dimensions of each side would have 
to be increased from 1 ft. to 1.5874 ft. in each di- 
mension.) 

Such a force, naturally, can be used to perform 
work. The pneumatic piano playing mechanism 
represents a concrete expression of this possi- 
bility. Other concrete expressions are repre- 
sented by the ordinary pump, by the vacuum 
brake, the vacuum cleaner and other similar ma- 
chines. 

Now, let it be understood at the outset that this 
force of which we have spoken is a positive active 
force. It is customary to refer to the piano play- 
ing mechanism as depending upon “vacuum” for 
its energy, and technical experts frequently com- 
mit the unpardonable sin of talking about “va- 
cuum” as if “vacuum” were a force capable of 
performing work. "What these persons mean, of 
course, is that when any part of a given volume 
of contained air is withdrawn, and the remainder 
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expands, there occurs a partial “vacuum,” in the 
sense that the space is rather “emptier” than 
before, though only by reason of being occupied 
by air which is thinner than before. An actual 
“vacuum” that is a total “emptiness,” is a physi- 
cal impossibility. Moreover, if it were possible 
it wotiid be useless of itself. Emptiness cannot 
exercise a force, for it is simply the negation of 
something. When people talk about “vacuum” the 
impression is bound to remain that the withdrawal 
of part of the air from an interior, or the enlarge- 
ment of an interior without increasing the amount 
of contained air, will leave a space in which there 
is the original quantity of air in juxtaposition to 
a space in which there is nothing at all. If such a 
condition could exist, there would be such a thing 
as a “vacuum.” Air, however, expands, and fills 
all spaces, though at varying pressures, as above 
described. 

It is not, therefore, the so-called “vacuum” 
which does work, but rather the external air. 
The fact that internal pressure is reduced simply 
means that the external air is given an opportu- 
nity to use its normal pressxure to do work. Thus, 
the “vacuum” is but the indirect means whereby 
work is done; the medium by the existence 
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whereof the external air can make use of its nor- 
mal pressnre. 

Plainly, from what has been said above, the first 
and essential requirement in a machine that is 
to be actuated by external air pressure,- is an ar- 
rangement whereby the pressnre of air contained 
inside a closed box may be reduced, or, to put the 
matter in another way, whereby given quantities 
of the contained air may be withdrawn so as to 
permit the expansion of the remainder con- 
tinually from higher to lower pressures. Pre- 
cisely this is the object attained by the familiar 
bellows, known to us all in the reed-organ, and 
since applied, with modifications and refinements, 
to the player mechanism. 

In order that the reader may understand 
thoroughly the exact process of pressure-reduc- 
tion with the bellows, it is necessary to recur to 
our previous illustration of the closed box. Let 
us imagine once more a closed hollow box, con- 
taining air, which through connection with the 
atmosphere has been maintained at normal at- 
mospheric pressure. It is plain that neither the 
contained nor the external air can perform any 
work as things aare. Suppose however that one 
side of this box can be stretched out until the in- 
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terior dimensions of the whole are greater than 
they were at first. Suppose also that at the mo- 
ment of beginning this stretching, the opening to 
. the atmosphere is sealed. Plainly, the contained 
air will receive no accession of volume from out- 
side, and wiU therefore necessarily expand imtil 
it entirely fills the new and enlarged space. As 
it expands its pressure is reduced. This is pre- 
cisely the process which occurs when the bellows of 
a playing mechanism are operated. The bellows 
system consists primarily of two exhaust units, 
each operated by a foot pedal. Each consists of 
two large wooden panels, hinged at one edge and 
with a covering or leaf of rubber cloth or some 
similar material between the panels. It is plain 
that such a device is in effect a closed box which 
may be shut tight or expanded, at will. The bel- 
lows unit thus described is connected with the 
other parts of the player mechanism which also 
are adapted to contain air, and is held shut, when 
“in normal position, by means of a compression 
spring. 

Now, when the player-pianist presses a foot on 
one of the pedals which are connected with the two 
exhaust units, he opens the unii^ and thus simply 
enlarges the area in which a given quantity of 



14 The Player-Piano Up-to-Daie. 

air was contained. This area, of course, inclndes 
whatever parts of the mechanism are connected 
with th.e exhanst nnit. When the area is enlarged 
by the opening of the unit through the foot, the 
contained air expands, so that its pressure is di- 
minished. That which is nearest to the newly 
opened area is naturally rather higher in pres- 
sure than that which is more remote, on account 
of the fact that it is at the bottom of the mass 
and supports the weight of aU the air above 
it. Hence, it will push open the escape valve at 
the outer side of the exhaust unit and will pass 
into the open air. As soon as this happens, the 
external pressure of air on the valve against the 
reduced pressure within, will operate to close the 
valve and prevent any more air from entering the 
unit. In this manner, the pressure of the con- 
tained air will be progressively reduced, as its 
quantity is gradually lessened in the manner de- 
scribed. 

Now, we all Imow that the motion of the beBows 
units is reciprocal, in that the feet press the pedals 
alternately. Thus there wiB come periodicaBy a 
time when one unit is entirely open and the other 
entirely closed; a fraction of a second during 



Fundamental Principles. 


15 


Some compensatory device is therefore necessary, 
in order that the work of the pressure-reducing 
machinery may be continuous. This is provided 
in a very ingenious manner by means of what is 
erroneously called a “reservoir,” although it 
should be called an equalizing unit. 

At this point it might be well to call attention 
to the fact that the technical language which is 
habitually applied to the description of player 
mechanism is characterized by lamentable loose- 
ness. It is customary, for example, to speak of 
the exhaust units of the bellows system as 
“feeders” and of the equalizing tmit as a “reser- 
voir.” Now, obviously, “feeder” means some- 
thing that supplies, increases, or furnishes. 
“Eeservoir,” just as certainly, means a storage 
place of some sort. Yet we well know that the 
player mechanism is operated by a beUows-sys- 
tem of which the object is to withdraw air, not 
to store it up. The terms “feeder” and “reser- 
voir” would be correct if applied to a compres- 
sion machine, where the pressures used are above 
atmospheric, but are ridiculous when applied to 
sub-nonnal-pressure apparatus like that which 
we have been discussing. 

The equalizing unit is simply an automatic 
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atmliary exiatister- In other words, it is the 
same sort of thing as an ezhanster, hut is nor- 
mally held open instead of shut, by means of a 
spring. It is in direct communication with the 
exhausters and with the rest of the mechanism. 
When the pressure of air in the mechanism is re- 
duced, the process of reduction extends, of course, 
to the equalizer. Hence, the latter tends to close 
as soon as the pressure inside it is reduced enough 
to permit external air pressure on its moving waU 
to overcome the strength of the expansion spring. 
When, however, there comes the momentary pause 
in the work of the exhausters, when in fact one 
exhauster is entirely closed and the other entirely 
open, the internal pressure in the equalizer be- 
gins again to approach normal, due to the pres- 
sure of the mass of air within the rest of the 
mechanism, which for the fraction of a second is 
not being further reduced. As soon as this hap- 
pens, that is to say as soon as the equalizer begins 
to open again, it becomes of itself an exhauster, 
opening a larger area for the expansion of the 
contained air and thus carrying on the work until 
the exhausters are again performing their fimc- 
tions. Thus the equalizer is not alone a governor, 
but an automatic compensator, since the rapid- 
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ity of its operation is in direct ratio with the 
rapidity of motion of the exhausters. 

Thus, in essentials, is the work of the pressnre- 
redneing apparatus or bellows-system of the 
player mechanism carried on. One further point 
should be noted. The more rapidly the feet 
operate the pedals, the more rapidly is the in- 
ternal pressure reduced. Hence the greater at 
any given time is the excess of the external over 
the internal pressure. Hence again, as explained 
below, the greater is the pressure on the moving 
walls of the power pneumatics which operate the 
piano action. And hence, once more, the in- 
tensity of blow upon the piano hammers through 
the piano action is in direct ratio with the ra- 
pidity wherewith the footpedals connected with 
the exhausters are operated by the feet. 

The bellows-system of the player mechanism, 
therefore, is seen to be essentially a pressure-re- 
ducing apparatus. It now remains for us to 
consider the manner in which the selecting and 
operating parts of the player mechanism co-act 
with various parts of the piano action. In mak- 
ing the explanation which follows the principles 
only will be considered and the mechanism will 
be treated, as already before in the ease of the 
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ezhaiisters and equalizers, in ideal form. C n- 
stmetional detail mil be considered in later chap- 
ters. 

Imagine then that the pressnre-redncing ap- 
paratus already described is connected by means 
of a pipe mth another box containing air. Sup- 
pose that along one side of this box are ranged 
numerous small bellows units from 3%" to 4" 
long and perhaps wide. Suppose that 

each of these small ‘ 'pneumatics ’ ’ has one movable 
and one fixed wall. Suppose further that each 
is placed in communication with the large box 
by means of a hole drilled through the side 
of the latter into the interior of the former. 
Now, it is plain that in such a case, the effect of 
a continued withdrawal of contained air from this 
large area by means of the pressure reducing ap- 
paratus below will be to reduce the internal pres- 
sure in such a way that the external air pressing 
upon the movable walls of the pneumatics will 
cause the former to collapse upon the fixed walls. 
Or, in other words, all the pneumatics would col- 
lapse at once, and if they were connected with the 
moving parts of a piano action, all the notes of 
the piano would be sounded simultaneously, and 
would remain in vibration until the internal and 
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external pressure had been equalized again by 
some appropriate means, as by letting external 
air into the mechanism. 

Plainly this would not do, without some means 
for selecting the pneumatics which are to collapse 
at any given moment, according to the pre-de- 
termined requirements of a piece of music. A 
selecting device is therefore used, of considerable 
ingenuity, though perfectly simple in principle. 
At this point, refer to the illustrations figs. 1 
and 2. 

Let us suppose that between each of the pneu- 
matics and the large box co mm on to all there is 
interposed a valve, which in one position con- 
nects the pneumatic with the interior of the box 
while shutting out the open air, and in the other 
position connects the pneumatic with the open, air 
while shutting off all communication with the box. 
Let us also suppose that each valve moves in a 
chamber either connected with or part of the large 
box in which the pressure is reduced. Suppose 
also that underneath each valve is a pouch and 
that on the other side of each pouch is a tube 
running to a metal bar where all the tubes are 
gathered. Suppose again that, by means of a 
very small communicating passage, the area of 
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each tube and of the little ebamber roofed by tbe 
pouch into which each tube runs is exposed to 
the pressure-reducing activities of the large box. 
Suppose once more that the hole in which the tube 
ends on the metal bar is sealed, as by a piece of 
paper stretched over it. 

Now plainly, the following conditions will pre- 
vail, The bellows being operated, the contained 
air in the large box will be reduced in quantity 
and will expand to lower pressure. The same 
condition of pressure will prevail in the tubes and 
under the pouches by means of the small communi- 
cating passages above mentioned, the outer ends 
of the tubes being sealed. The valves therefore 
which open and shut the pneumatics to the open 
air and to the internal pressure area of the box 
will remain fast on their seats, being held down 
by the external air pressure on the outside of 
them. The pneumatics therefore will be shut off 
from the box and will remain open. 

The points here discussed will be made clear 
upon examination of the illustrations (figs. 1 & 2). 

Now, suppose that the outer end of one tube is 
opened, as by the paper traveling over it, until 
a hole therein registers with the tube aforesaid. 
Immediately, the outer air will rush into the tube. 
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the air-pressure in wMeh has been reduced, and 
will bear against the pouch, throwing the latter 
upwards and raising the valve. The latter will 
at once shut off the outer air from the corre- 
sponding pneumatic and will simultaneously open 
communication between the interior of ihe pneu- 
matic and the interior of the large box (which 
we may now call the reduced-pressure chamber). 
At once, therefore, the normal pressure air in 
the pneumatic wiU rush out into the reduced pres- 
sure chamber, and expand there until the pres- 
sure has been equalized between chamber and 
pneumatic. The chamber being much larger, the 
resultant pressure will be sub-normal, so that the 
external pressure will, force upwards the mov- 
able leaf of the pneumatic and thus operate the 
piano action. 

If now the hole passes over the tube and the 
paper again seals up the latter, the small com- 
municating passage (generally called the vent) 
between the tube-pouch-chamber area and the re- 
duced-pressure chamber, will expose the former 
to the reduced-pressure process in the chamber. 
Hence the pressure will again be reduced in the 
tnbe-poueh-chamber area, whereupon the pressure 
which has been holding up the ponch and valve 
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a^inst the external pressure on the outside of 
the latter, will disappear, and the valve will again 
return to its seat, being held firmly down by the 
external pressure on its outer disk. Hence again, 
the pneumatic will be cut off from the reduced- 
pressure-chamber and exposed to the outer air. 
Immediately, the pneumatic will be filled with 
normal pressure air and wiU open. This process 
may be repeated as often as holes pass over any 
given tube at the metal bar (generally called the 
tracker bar.) The illustrations (Figs. 1 & 2), will 
make all this quite plain. 

The rapidity of pneumatic collapse will be in 
direct ratio with the rapidity of foot work on 
the pedals, as explained before, and hence the in- 
tensify of blow on the piano action will be in simi- 
lar ratio. The rapidity of the general process of 
playing also — ^that is, the speed at which a given 
piece is played — ^will depend upon the rapidity 
wherewith the sheet of paper or music-roll is 
drawn across the tracker-bar. 

This, in outline, is the principle of pneumatic 
playing mechanism. The details of construction 
and design will be considered in the next chapters, 
in which also the operation of the pneumatic mo- 
tor and accessory devices will be discussed. 
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THE PBESSTJEE-EEDtrCIirG APPAEATUS OB BELLOWS 
SYSTEM. 

The bellows-system of the pneumatic piano- 
playing mechanism is, in every sense of the term, 
the “power-plant.” Its importance is prime, for 
upon its eflBiciency depends the successful or non- 
suceessful operation of the whole player. In the 
present chapter it is intended to give a general 
description of the design and construction of 
such systems, to the end that the student may 
thoroughly understand the differences which are 
seen to exist in the practice of various manu- 
facturers. It will he seen that all bellows-sys- 
tems, no matter by whom made, are properly to 
be divided into two grand classes, and that within 
one or other of these divisions every type may be 
classified. It will also be seen that the divisions 
themselves exist on account of differing views as 
to the expressive capacity of the player mechan- 
ism, and that the general design of the latter is 
largely, and in fact essentially, influen<»d by 
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tlie theory which, the constructor holds as to the 
proper functions of the bellows. 

In order that the reader may fully understand 
the nature of the distinctions which I am about 
to explain, it is necessary that the exact duties of 
the hellows-system should be clearly in mind. It 
must be remembered, in fact, that these functions 
are two-fold. On the one hand, the bellows-sys- 
tem supplies the power for the general function- 
ing of the mechanism, by lowering the air pres- 
sure in the chests and motor, and so enabling the 
operation of the playing mechanism through the 
medium of the perforated controlling sheet. On 
the other hand, the beUows-system is deliberately 
designed so that the level of pressure shall con- 
tinually be shifting, that is to say so that the given 
quantum of power at any moment existing may 
be altered. The object of this modification is to 
permit the production of differences of intensity 
in the collapse of the pneumatics, to the end that 
some notes may be soxmded louder than others 
according to the aesthetic demands of the music. 
The distinction which I make between the two 
grand divisions into which all bellows-systems fall 
depends upon whether these differences in in- 
tensity are produced directly through the ex- 
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hausters of the bellows or indirectly tbrongb 
auxiliary mechanism. 

The distinction here set forth is recognized by 
player designers when they speak of bellows-sys- 
tems as being either “sensitive” or “non-sensi- 
tive.” The definition is, however, hardly clear 
enough. It would be better to use terms less am- 
biguous and liable to misunderstanding. All bel- 
lows-systems permit of variations in the lowering 
of pressure. The difl^erenee is in their method of 
operation. It would, I think, be better to use the 
terms “direct-variation” and “indirect-variar 
tion”; and these I shall employ throughout this 
work. 

The constructional difiEerenees between bellows- 
systems of the direct-variation and indirect-vari- 
ation types respectively are found in the relative 
dimensions of the exhaust and equalizer units, in 
the comparative strength of tiie expansion and 
compression springs, and in the inclusion or omis- 
sion of auxiliary governors for controlling the 
pressure reduction in the playing action. The 
last item is of controlling importance in forming 
the distinction here laid down. In fact I shall 
generally proceed on the assumption that beEows- 
systems are of the direct-variation type when 
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they have no such auxiliary expression governors, 
and of the indirect-variation type when they are 
so fitted. The context will indicate that the- dis- 
tinction is rightly made. Other distinguishing 
differences will of course also he noted. 

The general make-up of the direct-variation 
type of bellows-system may he easily described. 
There are two exhausters, one equalizer, light 
expansion and compression springs, and a simple 
auxiliary equalizer for the motor, hut no auxiliary 
equalizer for the playing action. The general 
idea which influences this design is that of direct 
foot-control. The variations in pressure-level re- 
quired for the necessities of practical piano play- 
ing are to he obtained entirely through the direct 
operation of the exhausters by the feet. Hence 
these systems are designed so that all foot-work 
may he performed easily and without fatigue. 
Hence, units are smaller, compression springs 
lighter, equalizers less ponderous and expansion 
springs less stiff, than is . considered desirable 
when the indirect system is used. 

The illustration (Fig. 3), shows a direct-varia- 
tion bellows-system with its various elements dis- 
played. The reader is asked particularly to note 
the relative dimensions of the equalizer and the 
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two esiiausters, also the ahsence of the auxiliary 
exhauster for the playing action. It will be noted 
that the exhausters and equalizer in these draw- 
ings are placed in series, all giving on to a tnink- 
ehannel, which forms the common passageway of 
the system and leads to the playing action. Also 
it will be observed that the motor auxiliary 
equalizer is placed, in these drawings, away from 
and above the bellows-system. Actually this 
method of construction is often used, but in the 
present instance has been employed only for the 
purpose of maHng the operation of the auxiliary 
equalizer clearer to the student. 

I shall have to speak of the auxiliary equal- 
izers at greater length towards the end of this 
chapter. At present it is only necessary to ob- 
serve that the action of this “governor” (as it is 
commonly called) is exactly the same as that of 
■fire large general equalizer. The difference is 
that the auxiliary device works only on the stream 
of air exhausted from the motor. Its object is 
merely to steady the motor under all conditions. 

When we come fully to discuss the motor 
governor construetion I shall explain the op- 
eration of the valve-box which regulates the 
motor speed through the medium of the tempo 
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lever. This box may be seen in the attached il- 
lustration immediately adjacent to the governor 
itself. In fact, the two devices are often built to- 
gether, practically in an unit. The operation of 
the action-cut-off valve is also to be observed in 
these drawings. This is a very simple device, 
which consists of a valve sliding over the passage- 
way between the bellows-system and the playing 
action. By means of a rod connection, from a 
finger lever, this valve is slid over the passage 
when the re-wind lever is thrown into the re-wind 
position, thus cutting off the action, while the mo- 
tor, the transmission gear having been shifted, is 
roUing the paper back on its spool. It may be 
noted here that the valve-box has also an auxiliary 
valve which will be explained later, the function 
whereof is to open the motor to the full strength 
of the bellows at the same time as the action-cut- 
off valve is thrown over. Both valves are op- 
erated by the same motion of the re-wind lever, 
which also shifts the transmission gear. Hence 
the motor re-winds with all the force of the bel- 
lows-system, while the action remains silent If 
it were not for this re-wind valve, the music would 
play backwards while the roll was re-winding. 

So much for the general make-up of the direct- 
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variation bellows-system. Tbe indireet-variation 
system differs from it in details only, tbongh. these 
are important. They will be revealed by a glance 
at the illnstration, (Fig. 4), which shows an indi- 
rect-variation system with its various elements. 
It will be observed that in addition to the usual 
arrangement of exhausters there are provided 
two equalizers and an “expression governor^’ or 
auxiliary equalizer operating upon the playing ac- 
tion. In some classes of bellows-systems of the 
indirect type there are two of these governors, 
each acting on one half of the playing action, 
which is divided into two compartments. 

The student will be able to identify the details 
of the indirect-variation bellows-system by refer- 
ence to the drawing. It will be seen that the gen- 
eral make-up differs principally in regard to the 
governor arrangement and the addition of an 
extra equalizer. There is however a point to be 
considered which we have as yet not discussed at 
alL The spring compression and expansion in the 
indirect system generally is greater than in the 
other. For instance, the two equalizers of the in- 
direct system commonly use two 14 lb. springs 
apiece instead of one, while an extra wooden 
spring of 12 lbs. pressure is provided outside one 
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of tliem. TMs latter spring is so arranged that it 
does not come into contact with the equalizer until 
the latter is half closed. The object is to prevent 
the equalizer from closing entirely, which latter 
effect would destroy the value of the device for 
the time being. Naturally, with such an amoimt 
of extra spring expansion on the equalizers, the 
foot-pedal control is less rapid and easy. The ad- 
vantage to be placed against this is the greater 
steadiness and reserve power of the bellows-sys- 
tem. The governor arrangements, which we shall 
describe below, are devised to substitute another 
method of accentuation for the direct control 
through the exhausters. 

With the indirect-variation system, it is under- 
stood that the arrangements for accentuation are 
not dependent solely upon the direct action of the 
exhausters. Instead, there is added to the bel- 
lows-system an auxiliary equalizer, called an “ex- 
pression governor,” placed adjacent to and in 
communication with the channel which connects 
the bellows with the playing action. This auxili- 
ary equalizer is small in size and expanded by a 
light spring. It forms part of the expression 
valve box, as will be seen by reference to the illus- 
tration (Fig. 4), which shows this valve with the 
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auxiliary equalizer in communication theremth. 
The reader -will note that the action cut off valve 
is contained below and the expression valve above, 
there being a passage between the two. Also it 
will be seen that the auxiliary equalizer itself com- 
prises the chamber in which the expression valve 
operates. The expression valve can be dropped 
down by means of a lever so that the expression 
governor will more nearly close. This cuts down 
the exhaust power and causes the pneumatics to 
collapse more gently. The auxiliary equalizer 
operates to prevent the exhaust power from being 
cut down too much when the exhausters are 
operated very gently and at the same time pre- 
vents the player-pianist from forcing the power 
too high against the partially closed valve when 
pedalling very energetically. The principle of 
operation whereby this is done is explained in the 
first chapter. 

The drawing here shown of the indireet-varia-. 
tion system with its auxiliary equalizer also sfeSws 
the equaliz6Tr’i.'’ed especially motor. No 

further explanation is* needed concerning the lat- 
ter device, since enough has been said already 
about the expression equalizer, and the principle 
in both cases is the same. For further discussion 
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of various types of these devices and complete 
descriptions of their operation, the reader is re- 
ferred to Chapter TV, Part 2. I have contented 
myself in this place with illnstrating the general 
principles involved. 

It will be observed that there are a number of 
minor variations in construction prevalent among 
manufacturers who adhere to either of the great 
systems here described. In Part 5 of this work, 
where I describe individual systems of player 
mechanism, some of these bellows-system varia- 
tions have been noted. In general, however, 
the illustrations in this chapter reveal quite clearly 
the lines of construction adopted by the majority 
of manufacturers. I have been able to show the 
broad lines of direction, and the intelligent reader 
will ask no more of me at this point of our dis- 
cussion. 

One rather significant fact I ouglit to mention. 
It is tiiat the developments of the last years or so 
indicate that the direct-variation type of bellows- 
system is becoming a recQgnized„'’''jip3Sment of 
the single-valve-system, wmle the indirect-vari- 
ation bellows are almost always found in connec- 
tion with the double valve control. The signifi- 
cance of the fact lies in its clear indication that 
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the player world is more and more definitely being 
dmded into two schools ; one which believes in the 
direct expression control of the foot on the pedals, 
and another which believes in additional devices, 
operated by hand or antomalicaily, for accom- 
plishing the niceties of expressive playing. 

It is neither necessary nor appropriate to ex- 
press any opinion in this book as to the relative 
excellence of either principle. In fact, I should 
be doing a much greater service to the industry by 
saying, as truthfully may be said, that there is 
room for both. The artistic type of person, who 
treats the player-piano as a real medium of in- 
terpretation, will prefer one sort of system. The 
ordinary layman, who simply wants easy music, 
will prefer the other. And there is no use what- 
ever in exciting oneself as to which ought to be 
their choice. 


The materials which enter into the manufacture - 
of bellows-sy stems require brief notice. mo- 
ment’s thought will sho’^tjisf-tho -strain which is 
placed upon the e:dtdust units when the internal 
air pressure is being rapidly reduced, must be 
very high, and it is plain that precautions must be 
taken to prevent the structure from being twisted 
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out of shape under such conditions. To this end, 
it is customary to build the exhaust units of quar- 
tered hard wood, using three or more lamina- 
tions and cross-banding these. The trunk-channel 
hoards also are usually built-up in like manner. 
It is also customary to build-up the moving walls 
of the equalizers. 

Various materials for covering the exhaust and 
equalizer units have been tried and there is con- 
siderable variation in general practice. Eubber- 
unpregnated cloth, stockinette and canvas cloths 
are variously used. Elid, sheepskin and other 
leathers are also employed to form packings be- 
tween the panels of trunk channels and other 
parts of the system where there is any possibility 
of leakage. 

Modern practice differs considerably in all the 
details of bellows-system construction, but the 
principles laid down in this chapter will be found 
to-hold good invariably. 



Chaptee n. 


THE PJTEUMATIC ACTIOST. 

I have already spoken of the operating 
principles on which the playing action of the 
piano-playing mechanism depends. In the de- 
scription given of these principles in Part I, 
however, I spoke almost entirely of the single 
system; that wherein one valve is employed to 
control the pneumatic directly from the tracker- 
bar. Although the description there given is en- 
tirely correct, manufacturers have adopted vari- 
ous modifications in practice, which often consid- 
erably alter physical appearance and operating 
processes. It is necessary therefore to consider 
this phase of our subj^_with some care. 

Just as bellows-systems may be divided into two 
classes, so a similar two-fold division may be made 
in the description and classification of pneumatic 
actions. In fact, the division is here more definite 
and positive, since it rests upon the difference be- 
tween the use of one valve to each pneumatic and 

of two valves for the same purpose. There are, in 
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fact, two great divisions in modem practice which 
rest npon this one difference, and the best inven- 
tive thought seems to be almost equally divided be- 
tween them. As I remarked before, the direct- 
variation bellows and the single-valve playing 
action seem to go together, while the converse is 
tme of the other system. Although I do not wish 
to lay undue stress upon this fact, the reader will 
appreciate its significance. 

The two systems of pneumatic and valve con- 
struction therefore may be termed respectively 
the single-valve and the double-valve systems. I 
propose here to give a succinct account of both. 

By this time, I presume, the general operation 
of the playing action will be clear enough to the 
reader. It is only necessary for us to consider, 
as illustrated in the practice of manufacturers, the 
practical translation into mechanical fact of the 
principles already laid down. Let us begin with 
some consideration of the single-valve system. 

The illustration (Fig. 5), shows, in due propor- 
tion and with especial attention to clarity, a sec- 
tional view of a single-valve action, indicating the 
tracker-bar, duets, vent, valves and pneumatics. 
The reader should understand the operation of 
these without any trouble, but there are one or two 
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points that reqnire some consideration. In the 
first jjlace, it should be understood that the essen- 
tial difference between this type of action and the 
double-valve system which is described later, is 
that in the present case the one valve is required 
to do all the work of controlling the pneumatic, di- 
rectly from the tracker-bar. Now it is perfectly 
plain that since there are nine holes in the tracker- 
bar i>er lateral inch, the possible quantity of air 
that can get into them in any given period of time 
is not more than can get into the other action 
where a small primary valve is interposed between 
the original valve and the pneumatic. Thus it is 
necessarj' that the single valve be at once delicate 
enough to operate efficiently on the small quantity 
of air mentioned, and large enough to permit the 
immediate and efficient operation of the pneu- 
matic. The single valve, in fact, must be larger 
than an ordinary primary, but not so large as an 
ordinary secondary valve. The pouch also must 
be larger than the pouch of the primary valve. 
Thus it is necessary that the pressure under the 
pouch be not too near in level to tbe pressnre 
above. These are mechanical questions, and the 
designer is obEged to work them out for himself. 
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that the diameter of the poach in the single- 
valve system shonld not exceed 1" and the di- 
ameter of the button which rests on it not more 
than Ys". The disks of the valve likewise shotdd 
have a diameter not greater than 1". 

The modus operand! of the siiigle-valve system 
is not at all complex. When the tracker-duet is 
covered at its outer end by the paper, and the bel- 
lows are operated, the air pressure within the re- 
duced-pressure chamber is of course brought down 
below normal. At the same time, by means of the 
very small hole (1/64" diameter) in the vent, the 
pressure is also reduced in the chamber under the 
valve pouch and in the tracker-duct itself, al- 
though not to so great an extent. Naturally, there- 
fore, the air-pressure external to the top disk of 
the valve wiU keep the latter firmly down on its 
seat, shutting off the pneumatic from the reduced- 
pressure chamber and keeping it in eommunioa- 
tion with the atmosphere. The pneumatic there- 
fore will remain open. But when the tracker-duct 
is opened, through a hole in the paper registering 
with it, the atmosphere rushes into the duct, since 
its pressure is higher than that of the contained 
air therein, and forces up the pouch. The valve 
rises against the external pressure, because ibe 
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area of the pouch is greater than that of the top- 
disk. Hence the passage between the pneumatie 
and the atmosphere is shut off, while the passage 
between pneumatic and reduced-pressure chamber 
is opened. Hence the pneumatic is put in com- 
munication with the reduced-pressure chamber, 
and its contained air, being at higher pressure, 
rushes out into the former, where it is dissipated 
and finally sucked out through the bellows. The 
reduced-pressure chamber must always bear such 
relations of area to the pneumatic that no number 
of the latter operating at once can suffice to throw 
into the former enough atmospheric air to restore 
the pressure, even for a moment, to normaL 

When the tracker-duct is again closed by action 
of the paper, the contained air within the former 
and under the pouch is reduced once more through 
the mnall vent. Hence the external pressure on 
the top disk of the valve pushes the latter back on 
to its seat The pneumatic is once more put in 
ocmuntmication with the atmosphere while being 
shut off from the reduced-pressure chamber, and 
therefore again closes. 

It is to be observed that the single-valve system 
is not linotited by the sort of construction which I 
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have illustrated. There are a number of systems, 
such as those of Melville Clark and M. Sehulz, 
where the valve is in the form of a small bellows. 
The Schulz system is especially interesting in this 
regard, as may be observed by reference to the de- 
scriptions in the latter part of this book. An- 
other very interesting and efficient system is that 
of Gulbransen, wherein the pneumatic and valve 
are biiilt together in an unit. This method is ex- 
plained in full in the descriptions of individual sys- 
tems. 

It would be neither appropriate nor very useful 
to devote space here to a consideration of the rela- 
tive advantages possessed by the tivo great valve 
systems. Let it be said that either can be equally 
efficient, and that either also can be equally inef- 
ficient. It is solely a question of refined work- 
manship and careful design. The single-valve 
system must, doubtless, be more perfect than the 
other; but a good many manufacturers have dis- 
covered the secret of uniting single-valve simplic- 
ity with efficient construction. All in aU, it would 
be better if everybody could arrange their mechan- 
isms so as to obtain the same result. So long, 
however, as this is not so, we must be content to 
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remember that a player mechanism can be per- 
fectly efficient whether it has the single- or the 
double-valve system. 

Tlie sole difference between the single and the 
double systems lies in the interposition of a pri- 
marj’ valve between the tracker-duets and the 
valve which controls the pneumatic. This latter 
is called the secondary valve in these systems. In 
the illustration which is attached to this descrip- 
tion, I have shown the general lay-out of such a 
system. The reader should use this illustration 
in order intelligently to understand what follows. 

When the music-roll completely covers any 
tracker-duct, the air in the duet is reduced in pres- 
sure as soon as the bellows are operated. The 
vent is situated adjacent to the primary valve, 
whidi ie forced upwards as described above. The 
top di^ of the primary, as will be seen by refer- 
jwace to tile drawing, is pressed tightly down upon 
the top board of the primary system by the exter- 
nal atmosphere and thus shuts out the atmosphere 
from the channel below it. When the action of 
tile air rushing down the tracker-duet forces up- 
ward this primary valve, atmospheric air is ad- 
mitted intil the channel lading to the secondary 
pouch. This pouch forms the floor of the second- 



1 



Fig. 6. PiffBUMATic Acnosr; Dotjele Vajjvb Tran 


X. Music Roll. 

2. Take-up SpooL 

3. Tracker-Bar, 

4. Tracker-Tube. 

5. Prjxuary Poucbu 
6a- Secondary Poucli* 

6. Tent- ^ ^ ~ 

7. Priinary Reduced Preesare 

CbaxsSb^, 


7s. Secondary Reduced Pressure 
Ohamb^. 

8. Primary Talve. 

8a, Secondary Talve. 

9. Pneuxsoatic open. 

10. Pneumatic dkieed. ^ 

11. Primary-Secondary CbAnned, 

12. Pa86««e to BeHows-Systean. 
IS. Piano Key, 

14. Piano Actkm. 


Two p TT ofi aio ^^owE opos, and. 0110 <dos©d* Valves sjre in 

oovE^poEdii^ positioBS 



50 


The Player-Piano Up-to-Date. 

ary reduced-pressure chamber, in which is the 
secondary valve. It will be observed that the 
diannel leading to the secondary pouch is kept at 
reduced pressure when in normal condition 
through the fact that it leads from the primary 
and is thus affected by the vent. The secondary 
valve, therefore, is kept firmly on its seat in nor- 
mal condition through the external atmospheric 
pressure on its outer disk. When the atmospheric 
air reaches the secondary pouch the secondary 
valve acts just as does the single-valve system. 
The reverse of the operation is also the same 
exactly. 

It is customary to enclose all the primary 
valves within one chamber immediately under the 
tracker-box, and then to place the secondary valves 
in another chamber under the primaries. In some 
systems the secondaries are disposed vertically, 
in others laterally. The former position is theo- 
retically superior, sinee the recovery of the valves 
is assisted by gravity when they are placed up- 
gfaurfing. ISie poudies, both of primary and see- 
imdary systems, are usually assembled on one 
htMod, wMidi may be unscrewed and removed. 
!llie.diaiiBels beiwemi the primary and secondary 
valves ran throng the boards of which the eham- 
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bers are built. All this may be seen by reference 
to the illustrations. 

It 19111 be understood that there are many pos- 
sible variations on the double-valve arrangement 
here illustrated. The latter is perhaps the sim- 
plest, but many possible differences in construc- 
tional detail are permissible. For instance the 
pneumatic and secondary valve, in the Cecilian. 
mechanism, are built as an unit, with the primary 
adjacent to it.. In the Behning mechanism, the 
primary chamber is placed immediately in front 
of the secondaries. And many other variations 
are in use. But the student need not be alarmed 
at this. He will find that the descriptions here 
given will provide him with information quite suf- 
ficient to enable him to recognize all the parts of 
any mechanism. 

As for materials, it is customary to use quar- 
tered lumber for building the valve diambers and 
the practice is increasing of employing a built-up 
laminated construction, to the end that waiting 
and twisting may be avoided. The Cemlian mech- 
anism is built of metal, and recent inventors have 
given much thought to a combined wood and metal 
construction, whereby the parts of the valve cham- 
bers in which the pouches rest are built of sheet- 
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metal, also to avoid the bad effects of twisting and 
warping. Kid and sheepskin are commonly nsed 
for ponches, with some form of rubber impreg- 
nated cloth for pneumatic coverings. The spin- 
dles of the secondary valves are generally of light 
wire with leather disks. Sometimes fibre covered 
with leather is used. Primary valves are usually 
built of wood, with wooden disks, covered on one 
side with leather. Buckskin makes an excellent 
packing for joints which must be air-tight. It is 
now almost universal practice to provide the sec- 
ondary valves with metal seat-rings, to the end 
that they may rest closely in their places and re- 
duce leakage to a minimuTn. 

Experience also shows the usefulness of shellac 
as a preventive of leaking. All good practice de- 
mands that the walls of the chambers, the chan- 
imls, and the valve passages be well shellaeked. 
l^hdSac is an excellent material for stopping small 
leaks in a wooden board. 

Tte triuier-box is an important part of the 
player i^chanism which requires careful illustra- 
tion and study. It consists, as is well known, 
of a frame which supports the tracker-bar, in 
which are assembled the ducts leading to the pri- 
mary poudhes, a take-up spool, music-roll chudks, 




Fig. 7. Automatic Tracking Device 

1. Tabes from right hand marginal ducts in tracker-bar. 

2. Tubes from left hand marginal ducts in tracker-bar. 

3. Kight hand controlling Talre. 

4. Ijeft hand controlling valve. 

5. Bight and left hand reduced pressure chambers. 

6. Bight hand pnenmatie. 

7. Lteft hand pneumatic. 

8. Connecting rod to shifting mechanism. 

9. Vents. 
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and usually some form of tracking-device, whereby 
the paper roll may be kept at all times in true 
register with the holes in the bar. 

The tracker-bar to-day is preferably made of 
solid brass, drilled for the ducts, which terminate 
in brass unions, upon which are secured the tubes 
to the pouches. These tubes may be of rubber or 
metal and opinion is divided as to the relative ad- 
vantages of either material. The take-up spool 
may be of wood or metal, and is lightly balanced in 
metal bearings. 

The automatic tracking device, illustrated here, 
may be of different types. I show one type only, 
choosing it for its simplicity. For controlling this 
there are extra perforations at the right and 
left ends of the tracker-bar. Normally the music- 
roll covers these. If, however, the paper sags to 
one side or the other, one of the holes will be un- 
covered. When Ms happens, valves are operated 
and a pneumatic is collapsed, which by its move- 
ment in collapsing shifts one of the chucks so that 
tint roll is automatically brought into line again. 
The illmstration shows the principle very simply. 
Other simihsr devices operate by flai^es against 
wMdh the paper bears, which by their lateral move- 
ment open holes and operate valves. 



Chapteb in. 


THE MOTOB, 

The musie-roll which controls the operation of 
the player mechanism must travel across the 
tracker-bar, in order that its perforations may 
register in order of succession dictated by the 
nature of the music. Hence there must exist some 
form of motor to wind the roll over the tracker- 
bar, and to re-wind it upon its spool when the 
music is finished. Various forms of motors have 
been used, but modem practice has almost uni- 
versally chosen the pneumatic machine, and of 
this I shall principally speak in this chapter. 

The governing principle of the pneumatic motor 
is exactly the same as that of the playing mechan- 
ism itself. The power is produced by the action 
of the bellows-system and the motor performs its 
work through pneumatics of a type not dissimilar 
from those which are used for the actual operation 
of the piano action. Briefly, the pneumatic motor 
may be described as a series of pneumatics, placed 
side by side, and mounted on a trunk-board. 

55 
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Through a system of slide-valves, these pneu- 
matics are caused alternately to open and close, 
and the resulting motions of their moving walls 
are translated into a rotary motion through a 
crank-shaft and connecting rods. 

The illustration will show the principle very 
clearly. Three, four, five or six pneumatics (ac- 
cording to the individual design) are assembled 
side by side, with their fixed walls mounted on a 
trunk-board through which runs a passage way 
communicating with the suction tube to the bel- 
lows. To the moving wall of each pneumatic is 
attached a connecting rod, and all the latter are 
assembled on a crank-shaft at equal angular dis- 
tances around it. The passage way through the 
trunk-board to the bellows is pierced with ports 
extending to the outside of the former, opposite 
each pneumatic. Above or below these ports are 
bored others, not touching the suction passage but 
running stitd^t back into the interior of each 
imemnatia Thus there are two ports opposite 
eai^ pneumatic upon the trunk-board surface, ex- 
actly above and in line with each other. Over 
these ports slide valves, whose motion is deter- 
mined by the crank-shaft, to which they are at- 
tadied. These valves are in the form of hollow 
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blocks. Wlieii a valve is in sucb. a position that it 
covers both ports, the air pressure in the mterior 
of the pneumatic is reduced and the pneumatic 
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closes. When at the opposite end of its stroke, 
the open-air port is exposed while the suction port 
is covered. The valve, in fact, alternately con- 
nects the two ports and exposes the open-air port. 
The suction port is, of course, never exposed to 
the open air. The external pressure of air upon 
the surface of each valve keeps it firmly on its seat, 
and communication between the two ports is made 
possible by the hollowing out of the valve. Each 
pneumatic therefore alternately opens and closes, 
the controlling slide-valves moving as the crank- 
shaft turns, and the latter moving in obedience to 
the motion of the pneumatics transmitted through 
the crank-shaft. A glance at the illustration will 
be sufScient to disclose the principle clearly. 

It should be noted that many variations from the 
simple type here illustrated are to be found in 
the practice of different manufacturers. For in- 
stance, some systems employ one valve for each 
pair of pneumatics. This is when there are four 
or six of the latter. In this case the suction port 
is plmsed in the middle, with two open air ports, 
one for each pneumatic, above and below it. Thus 
the one valve, in the same manner as before, may 
control the action of two pneumatics. 

A farther variation is seen in the pneumatic 
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motors of the Aeolian Co., and in some others. 
Here the pneumatics are doubled, one being super- 
posed on another, mth a joint between the two. 
In fact, in this style of construction each unit be- 
comes a double pneumatic. The valve control is 
the same as in the last ease; two open-air ports 
and one suction jMjrt assembled together. 

It is necessary for the purposes of playing to 
control the speed of the motor from time to time, 
and it is also necessary that this control be at the 
pleasure of the player-pianist. Hence it is neces- 
sary to provide a controlling valve, which can be 
operated by the player-pianist at will. It is also 
necessary to have an arrangement whereby the 
motor can re-wind the music-roll. 

In figures 3 and 4, pages 31 and 35, are shown 
the outlines of a motor-governing valve and re- 
wind. It will be observed that the fonner consists 
of a box communicating with the suction tube be- 
tween motor and bellows, and forming part of the 
way through which the air from the motor must 
travel. By means of a sliding valve, operated by 
a finger lever, the passage may be more or less 
opened or closed. The speed of the motor de- 
pends therefore, at any given time, upon the posi- 
tion of the valve with relation to the slot in the 
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suction passage. For a detailed drawing and de- 
scription of this, the reader is referred to figure 
10, Chapter H’’, Part 2 and to the description 
therein contained. The same description esplains 
the auxiliary equalizer attached to the motor 
valve-hox and the re-wind and action cut-off, which 
likewise are concerned in the work of the motor. 

When we throw over the re-wind lever, we at 
one and the same time perform three separate 
actions ; viz : (1) we cut off the playing action from 
the bellows (2) we open a large port in the motor 
valve-box, and (3) we shift the transmission gear 
so that the motor operates on the chucks instead 
of on the take-up spool. In this manner the motor 
is given all the power of the bellows and the roll 
is wound backwards. In order that the third ac- 
tion of the re-wind lever may be well understood, 
tile reader will note that when the re-wind lever is 
moved, one of the levers which move with it 
ehaages the gearing from the take-up spool to the 
dku^s. Also it will be noted that the same re- 
wiiMl lever, h7 means of other connections, as 
explained in Chapter IV, Part 2, operates the 
aidioii-cnt-off and the re-wind power valve in the 
motor valve-box 

There are variations on the simple TnephflninftT 
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form of transmission gear. In some cases the 
re-wind gear-shift is performed by a pneumatic 
which is exhausted by being brought in communi- 
cation with the bellows through the action of the 
re-wind lever. But the direct mechanical gear- 
shift is usual, although there are numerous slight 
variations in form. 

Of motor types which differ largely from what 
has been described above, while retaining the pneu- 
matic principle, the most interesting perhaps is 
that of Gulbransen. In this type, the pneumatics 
are replaced by metal cylinders, which contain 
pistons sliding up and down in the manner of a 
steam engine. Coimecting rods, crank shaft and 
other details complete this resemblance. Each 
cylinder is double acting, having ports above and 
below the piston with rotating reciprocal valves 
assembled behind and below flie cylinders. This 
is a powerful and economica^^otor, which how- 
ever requires rather more care (in oiling, for in- 
stance) than the others here described. 

The materials employed in the construction of 
motors are wood, metal, leather, and rubber-im- 
pregnated doth. The pneumatics and trunk are 
usually of wood. The valves are also generally 
wooden but often the seats on which they slide are 
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metallic. Sometimes the whole valve is made of 
altimiimm, or of some similar metal. Crank- 
shafts are of light metal and connecting rods 
either of wood or wire. Packing and pneumatic 
covering follow general practice. 

During the earlier days of the industry, there 
was much discussion as to the merits of the me- 
chanical as against the pneumatic motor. The 
issue however has determined in favor of the for- 
mer, although one great manufacturer (Melville 
Clark) still uses the mechanical motor. Essen- 
tially this is a piece of ingenious clockwork, kept 
wound by the action of the foot-pedals, and kept 
from over-winding through the action of a friction 
clutch which slips when the spring tension becomes 
powerful enough. A centrifugal governor keeps 
the movement steady and a light brake regulates 
it The advantages of the spring motor are ob- 
vious enough. Speed is constant, the bellows are 
reEeved from the burden of furnishing power for 
the motor, and the whole series of goverjsi^s, 
motor valve boxes, action-cut-offs, etc., are done 
away with. Moreover, the player-pianist is re- 
lieved from the labor of pedaling to furnish ^ower 
for the re-wind, as the spring is always large'end 
powerful encug^ for this purpose. Yet, the pneu- 
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matic motor is probably quicker in response to the 
valve than the spring machine to its brake; and 
this is no small advantage. Spring motors have 
remained a feature of practice in the one large 
house mentioned but elsewhere seem to have been 
generally abandoned. 

The requirements of a perfect pneumatic motor 
are (1) ability to operate steadily under all fluc- 
tuations of bellows-power, (2) lightness and small 
power consumption, (3) immediate response to 
any change of tempo lever, (4) sufficient energy to 
turn any weight of roll at the required speed. 
Naturally,, in determining the dimensions of a 
motor, the actual requirements of the work must 
first of all be considered. When it is considered 
that, within the ordinary dimensions of motor 
pneumatics, it would be possible, imder energetic 
pedaling, to produce active pressures of no more 
than 50 ounces over the entire surface of each 
unit, it will be seen that the margin of power is not 
very great, and that the motor must be carefully 
designed in order to perform its work exactly. 
On the other hand it is to be observed that the 
motor must not have an excess of power, for -flien 
it will be too heavy. If it were not for the light- 
ness of the motor’s work and for the fact that the 
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player-pianist is too mucli occupied with the aes- 
thetic result of his pedaling to bother about any 
other effect attributable to bellows action, it is 
probable that more attention would be paid to the 
economy of pneumatic motors. As things are, 
however, it is not necessary that theoretical econ- 
omy, or even an approach to it, should be attained. 
Convenience, lightness, and responsiveness are 
the only essential features, and these are well 
achieved in existing designs. 



Chapter IY, 


THE MECHANISM OF CONTROL. 

The governing and controlling devices which 
form so necessary a part of the player mechanism, 
may be classified under the heads of: (1) Tempo 
control and government, (2) Ee-wind control, (3) 
Expression control and government. I shall con- 
sider them therefore in this order. 

Tempo control and government involve two dif- 
ferent conceptions. In the first place the motor 
must be under the control of the player-pianist. 
In the second place it must be automatically gov- 
erned so that whatever speed is desired at a given 
moment may be steadily maintained, until deliber- 
ately altered, without being affected by changes in 
the intensity of pedaling. The two requirements 
naturally run together, and the device which ac- 
complishes the one purpose is nearly always in 
intimate connection with that which achieves the 
other. 

In illustrating the two complementary devices, 
therefore, I place them together as will be seen in 

65 
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%, 9. Here we see the motor valve box with 
its auxiliary equalizer attached to it. The suction 
from motor to bellows proceeds through this box. 
It will be observed that the box contains two ports 
which can be covered by sliding valves, and also 
two passages communicating with the motor and 
the bellows system respectively. The motor valve 
box is usually placed in immediate contact with 
the upper surface of the bellows-system on the side 
nearest the motor; that is to say, on the treble 
side of the piano immediately beneath the key- 
bed. The illustration shows the front cover of 
the box lemoved. 

The slot in the box which looks tike the out- 
line of a rather skinny wine-glass with a long 
stem is the tempo slot. When the valve is 
drawn over it the size of the orifice is changed 
from moment to moment and the speed of the 
motor is thus regulated. While this is happen- 
ing, of oonrse, the re-roll motor duct, which is 
the round orifice in the box, must be closed. In 
point of fact, the same motion of the re-wind lever 
m the key-slip which opens the action cut-ofif 
valve in the action cut-off box at the other end 
of tim bellows-system (see figs. 3 and 4) and 
tiirows the take-up spool in gear with the motor 
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(thus making playing possible), also closes this re- 
roll motor dnct in the motor valve box. Thus, 
when the player mechanism is in use, the motor is 
under the control only of the tempo regulating 
valve, which in turn is manipulated by the tempo 
lever on the key-slip. The illustration shows this 
clearly. 

The re-roll motor valve and duct come into use 
when the motor is rewinding. Then, by the same 
action of the rewind lever, the action is cut off, 
the transmission gear shifted and the motor re- 
wind duct opened, so that the full power of the 
bellows may operate the motor at full speed, in- 
suring a rapid re-winding. 

The motor governor, as we have already stated, 
is an auxiliary equalizer, of which the functions 
are precisely the same as with the large equalizing 
bellows, with the difference that the former work 
only on the motor. In the illustration I have 
shown the governor immediately in contact with 
the motor valve-box. Very often, however, the 
governor is placed awa:y from the valve box, with 
a passage leading from one to the other. All that 
is necessary is that the main pressure-reducing 
passage should lead from motor to governor, from 
governor to valve-box and from valve-box to bel- 
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lows, witlioiit any other communication between 
any of the parts. All are therefore interdepen- 
dent. 

The object of the motor govenior is to main- 
tain the speed of the motor according to whatever 
the position of the valve on the tempo regulator 
may be, so that no change in the force of pedaling 
can work a corresponding change in the motor 
speed. For instance, if the tempo lever is placed 
in the half way position and the valve therefore 
covers a corresponding portion of its port, the 
speed of the motor will be such that it moves 6.5 
feet of paper over the tracker-bar per minute. 
Now it is plain that if the player-pianist suddenly 
begins to pedal much more energetically than was 
the case when the speed reading was taken, the 
speed will increase. The reason for this is that, 
while the tempo valve remains in the same posi- 
tion, the increased rapidity of bellows action pro- 
duces a greater speed of pressure reduction 
throughout the whole player mechanism, so that 
the motor must be affected even though the port 
remains partially covered. The precise reverse 
of this of course will occur when the given speed 
of pedaling is suddenly cut down. Hence, when 
it is considered that the foot work on the pedals 
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must be constantly shifting, in accordance with 
the demands of artistic playing, it is plain that the 
motor speed can never be kept constant for any 
given position of the tempo valve, without some 
form of automatic regulation. 

The reader will at once see that the equalizer 
expresses perfectly the regulative principle re- 
quired. The main equalizer performs for the ex- 
hausters just such a service of regulation as this. 
Hence it is only logical to apply the equalizer prin- 
ciple to the government of motor speeds. 

fieference to the illustration (fig. 9), will show 
how this is done. The auxiliary equalizer or gov- 
ernor is naturally affected by the operation of the 
bellows-system, and its movable wall therefore is 
in a state of continual baek-and-forth motion. If 
the pedaling be energetic the moving wall of the 
equalizer is drawn in and in the course of this mo- 
tion shuts off more and more the passage way 
from bellowB to motor, as will be seen from the 
Ulnstration. Contrariwise, if the pedaling be de- 
creased in rapidity, the equalizer will open, and 
the passage way will be enlarged. This enlarge- 
ment of the passage way will occur only when the 
force of pedaling is decreased. When the reverse 
occurs it will in turn be made smaller. Thns the 



The Mechanism of Control. 


71 


size of the passage way must necessarily govern 
and control the power given to the motor, since the 
very act of operating the bellows with the feet 
sets the governor in automatic motion. Thus the 
speed of the motor will be kept steady, provided 
only that the governor be properly adjusted so 
that it will open and close to the right extent. 
This is determined by experiment. These gov- 
ernors are generally provided with regulating 
screws, whereby the extreme position of closing 
can be altered at will, and also with another screw 
for regulating the tension of the expansion qmng 
which is so necessary a part of the device. 

Various differences in detail exist in the con- 
struction of these devices, but the principle here 
illustrated is found in easily recognizable form 
throughout them all. 

The re-wind action cut-off is illustrated quite 
clearly in figures 3 and 4 of Chapter I, Part 2, 
and needs no further comment. 

There are a number of additional devices con- 
cerned with the control of speed which I must de- 
scribe here. Foremost among these in point of 
age and interest is the famous “phrasing lever," 
invented by the Wilcox & White Co., and used by 
them in the well known Angelus player mechan- 
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ism. This consists of a lever, manipulated by a 
tilting finger-tablet, and connected with the motor 
governor in such a way as to allow the player- 
pianist to open or close the governor at will. 
When the governor is closed the motor at once 
stops, as its suction way is cut off. Wben the gov- 
ernor is opened to full width the motor is running 
at full speed. Between these two extremes a mul- 
titude of fine speed shadings is possible, and the 
special advantage is gained of extraordinarily 
quick stops, starts and speed changes, aU of which 
add materially to the artistic possibilities of play- 
ing. 

Another device often met with is the so-called 
“skip. ” This simply means that an extra door is 
placed in the action cut-off box so that, when a but- 
ton or lever is pressed the door is closed and the 
action cut off without the transmission gear or 
iiKttor valve-box being affected. This may be done 
by a direct lever action or through a button open- 
ing a dnet and raising a pouch and valve, thus 
operating a pneumatic to close the door. When 
this is done the motor will drive ahead with the 
action cut off, thus enabling the player-pianist lo 
slap any portion of a roll that he may not wish to 
play. A similar device is the motor stop, which 
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consists of the same idea applied to the motor- 
valve box, whereby the whole passageway to the 
motor may be shut off, thus permitting a sudden 
stop. 

The “metrostyle” is a mechanical pointer 
guide on the tempo lever in connection with a curv- 
ing line running from beginning to end of a roll, 
for the purpose of guiding the amateur in tempo- 
lever manipulation, and is an exclusive feature of 
the Pianola mechanism. 

The general topic of expression regulation and 
government is of intense interest and importance 
to the student of player mechanism. Not only so, 
but it is one of considerable complexity. The 
views of inventors and constructors upon the gen- 
eral idea of musical expression, as represented in 
the player-piano, have differed so much that there 
are many different expression devices on the 
market in connection with one or another player 
mechanism. Nevertheless, when we undertake 
to analyze them we find it possible to put them all 
in comparatively few classifications. 

The first and most important division under 
which we may classify the different kinds of ex- 
pressive devices is the dynamic. That includes 
all devices which have to do with controlling the 
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force of playiDg, the intensity of blow upon the 
piano action; in other words, the loudness or soft- 
ness. The simplest method, of course, in dealing 
with this question is to use the direct-variation 
bellows and let the control of dynamics be directly 
through foot pressure on their pedals. Even so, 
however, it is necessary for the purposes of prac- 
tical playing that there should be some means of 
providing that one part of the music may be played 
more or less loudly than another. When the di- 
rect variation bellows are used for expressive dy- 
namics, therefore, it is customary to divide the 
hammer-rail into two or three divisions and ar- 
range pneumatic devices whereby any or all of the 
rail segments may be thrown nearer to the strings, 
just as the whole line of hammers is thrown for- 
ward through the operation of the ordinary so- 
called * ‘ soft-pedal ’ ’ of the piano action. Such de- 
vice are operated by pneumatics, controlled by 
valves of the ordinary type, enclosed in small re- 
daeed-pressure chambers above the hammer-rail, 
With tubes for suction and open air respectively 
naming irom them to the bellows and to the eon- 
tfolUng buttons. These buttons are placed under 
the &igers of the left hand, and when depressed 
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oi>en the ends of the tubes or ducts, admitting air 
into them as in the regular playing action. 

The indirect-variation bellows-system, pre-sup- 
poses, of course, the existence of a special device 
for accentuation. The general theory of such de- 
vices is to provide a governor, like that which is 
used for the motor, whereby the pressure reduc- 
tion in the pneumatic action can be decreased until 
the pneumatics collapse slowly and gently, thus 
producing a soft blow on the piano action ; and to 
do this in such a way that no change in the force of 
pedaling can affect it. Then, if the situation be 
suddenly reversed, and the governor cut out of 
action, the result will be that the pressure reduc- 
tion in the pneumatic action will instantly increase, 
and the next following note will be sounded louder. 

In the illustration (fig. 10) I show the outline of 
such a device. It will be observed that the air in 
passing from the pneumatic action passes through 
a port into an auxiliary equalizer or governor, and 
thence out to the bellows through another port, 
lu passing through the latter port, however, the 
mr must flow underneath a hinged valve, which is 
held in position by means of a button on a threaded 
wire. This wire can be pulled down by means of 
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a thtimb lever on the key-slip, and when this haj)- 
pens the hinged valve drops nearer to the port 
until checked by a stop attached to the moving 
wall. When in this lower position, the hinged 
valve positively shuts down the pressure reduc- 
tion, and if the player-pianist pedals hard, the 
only result will be that the moving wail of the 
auxiliary equalizer will be drawn dowm so that the 
hinged valve will sink lower, as it is pressed by a 
spring and always tends to rest on the stop unless 
held away from it. Thus, when the accenting 
lever is held over in its “on” position, the player 
mechanism can only play very softly, no matter 
how hard the pedaling may be. In fact, if the 
pedaling be too hard the moving wall will be drawn 
down so close as almost to choke off the power en- 
tirely. When, however, the player-pianist lets go 
the accent lever, the latter, urged by a spring, 
swings back and pushes up the button on the 
threaded wire, thus opening the hinged valve and 
giving full power again. If the player-pianist 
then closes the accent lever when approaching tbe 
note to be accented and opens it again on its in- 
cidence with the tracker, closing again as soon as 
the note has passed over, he will obtain a series of 
accents exactly as required. In the illustration I 
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have followed the method of the Auto-Pnexmatic 
mechanism, althoogh the details are somewhat 
different 

The principle here involved must be carried out 
in one form or another in every device which is in- 
tended for the purpose above set forth. "What- 
soever differences in construction are found to 
exist therefore will all obey the same laws and be 
based upon similar designs. 

Some player mechanisms use two of these accent 
governors. The action is divided in two halves by 
a partition and one governor acts on each half. 
In this ease two accent levers or buttons are used 
and the hammer-rail-lifter is generally dispensed 
with altogether. 

The button method of accenting does not differ 
in principle from the direct lever system explained 
above. Exactly the same result is aimed at, but 
the regulating valve in the governor is closed by 
the action of air, lifting a pouch and valve. The 
reader will at once understand any such system by 
examining it. 

Inventive ingenuity, however, has not been sat- 
isfied with even the highly efficient devices ex- 
plained above. There has come about a desire 
to render tolerable playing even easier, especially 
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in regard to the dynamics of expression. It has 
been felt, in fact, that the layman is usually too in- 
dolent or careless to acquire that complete com- 
mand over the resources of his player-piano which 
is necessary to the work of good playing. Hence 
there have been produced various devices, of 
which the object is to attain automatically, 
through the agency of the roll, such accentuation 
as is called for from time to time in a piece of 
music. 

There are several of these arrangements. The 
theory of them may be considered in two ways, or 
rather it may be said that there are two theories 
in regard to them. One of these is distinguished 
for a directness and simplicity highly admirable. 
It is well represented by the well-known Solo- 
Apollo of Melville Clark and consists simply of 
using a separate pneumatic action for the notes 
which are to be accented. The accent action plays 
on high tension and the accompaniment action on 
low tension. Special rolls and a spedal tracker 
are necessary of course. The effects of such an 
arrangement are naturally very remarkable. Al- 
most anything can be done in the way of sepa- 
rating various parts of composition. Accompani- 
ments may be cut out and melodies alone played, 
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or the reverse may be aecompKshed with equal 
ease. The double action is of course rather bulky, 
but the results justify the necessary enlargements. 

The other theory rests upon a peculiar modifica- 
tion of the accenting governor box which I de- 
scribed above. It is in reality a compromise with 
existing facts, but a very ingenious and effective 
compromise nevertheless. The basic idea is that 
if notes which are to be accented are slightly 
thrown out of line on the roll, then by means of a 
valve working automatically, the governor box 
may be manipulated so as to give the benefit of 
high tension to the selected note and low tension 
to the surrounding notes which form the accom- 
paniment. in order, however, that the accented 
note should be produced so nearly simultaneously 
with the accompaniment as to conceal any evi- 
dence that it has been purposely advanced, the ap- 
paratus must operate very quickly indeed. In 
point of fact its operation must be completed in a 
small fraction of a second. The way in which all 
this is done is explained as follows : 

The Ulusiaration (fig. 11) very clearly explains 
the theory of the automatic accenting device of 
(Pys type. The illustration itself bears some re- 
semhlaBce to the so-called “Melodant” of the An- 
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gelns meehanism, and is so used because thereby a 
very clear and simple drawing may be made. The 
“Themodist,” characteristic of the Pianola, is 
based upon a similar method of construction, with 
some differences in detail, which however will be 
perfectly clear to any reader who wiU examine it 
in the light of the present explanation and illustra- 
tion. 

Here, then, is disclosed an expression governing 
box of the same general type as we have already 
discussed. The reader will note that the ordinary 
valve operable by button or lever is in place and 
also the auxiliary equalizer whereby the passage 
to the bellows can be gradually cut down in 
size as the pedaling becomes extra hard, provided 
that the ordinary accent valve is in its “on” posi- 
tion. Now, when the automatic valve is to be used, 
a lever on the key-slip or elsewhere is thrown, 
whidi permanently sets the accent device in the 
“on” position, with the hinged accent valve 
dropped down (see %are 11) so that the regulat- 
ing governor or auxiliary equalizer is able to op- 
erate and to maintain a low tension under all con- 
ddtioBS of pedaling. Suppose now that a certain 
note in a chord is slightly advanced out of its posi- 
tioB on tihe paper roll so that it will sound a small 
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fraction of a second earlier than the other accom- 
panying notes. Suppose also that there is a small 
marginal perforation in the paper exactly and 
precisely in line with the very beginning of that 
note. Suppose also that this perforation corre- 
sponds with a duct in the tracker leading to the 
valves which are seen in the drawing in connec- 
tion with the automatic accent valve. Then, when 
the hole and the duct coincide, the valves will be 
operated and the automatic valve thrown forward. 
At once the air will be drawn through the new 
passage way so opened. The governor cannot 
close entirely because the stop on the moving wall 
forbids this. Thus the air passage is for the mo- 
ment rendered much larger than it is when the 
accent valve is in the “on” position. Hence, for 
the time the automatic valve remains open, the 
tension is high and the piano plays loudly. Inas- 
much as the perforation is made as small as pos- 
sible, however, the action is almost instantaneous, 
and the slightly advanced note gets the benefit of 
accentuation without any hiatus being perceptible. 

It is usual, of course, to divide the pneumatic 
action in two halves and have two accenting de- 
vices, one in each expression governor box. In 
this way the effect of a double accent can often be 



'4 The Flayer-Piano Up-to-Date. 

lad ; that is of an accent in the bass and of another 
n the treble simnltaneously. 

It is not only in this precise manner that the 
intomatie accenter can be designed- For esam- 
)le, there might be provided a chamber at the side 
)f the governor, but opening into it, and the auto- 
natic valve might be arranged to open a direct 
passage out of the chamber to the bellows. This 
vonld have the same effect. The principle is of 
jourse identical in both cases. 

The remaining expression device is that which 
:s used to operate the sustaining or damper pedal 
jf the piano. Generally this is a direct finger or 
thumb lever (preferably the latter) connected with 
the damper lifting rod of the piano action. Some- 
times a large pneumatic operated by the usual pri- 
mary and secondary valve, or by two primaries, is 
used, under control of a button which closes or 
opens a duct. Or, in exactly the same way, the 
sustaining pedal may work automatically, simply 
by running a tube from the pneumatic box to the 
margin of the tracker, which will register with 
suitable perforations specially made in the roll. 

The pneumatic sustaining device has little to 
recommend it apart from this automatic feature, 
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as it is generally slow, noisy and power-consuming 
to a distressing degree. 

These remarks complete the general survey of 
player mechanism which forms Parts 1 and 2 of 
this work. I now invite the reader’s attention to 
Part 3, wherein are comprised descriptions of such 
individual systems of player mechanism as are 
sufficiently important to deserve special and sepa- 
rate mention. 




PAET m. 

INDIVIDUAL MECHANISMS DESCEIBED 




Chapteb I. 


The foregoing pages hare dealt with the ftmda- 
mental principles of pneumatic piano playing 
mechanism and have explained the physical laws 
involved, together with their application to the 
subject Tinder discussion. 

I now proceed to a description of some leading 
mechanisms now on the market and in use. 

It has of course been impossible within the lim- 
its of my space to make separate description of 
every extant player mechanism, and what follows 
is intended only to emphasize the individualities 
of the leading examples. 

This part of the work is especially intended for 
the use of tuners and repairmen, as a guide to 
them in the work of regulating and repairing, and 
above all, as a sort of map whereby they may &&- 
quaint themselves with the grotmd they are trav- 
ersing when they undertake to explore unfamiliar 
players. 

It is impossible in a book like this to emphasize 
all tile various claims put forth by numufacturers, 
and my intention in this part has been merely to 
affoid. the practical information, gained through 

S9 
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personal contact mth the mechanisms described, 
which may be desirable for the purposes indicated 
above. 

The .^OTiTAH COMPAHT 
THE PIASrOLA 

The mechanisms mannfactnred by this company 
and known as “Pianolas,” are for the exclusive 
use of the JEolian line of grand and upright 
pianos. In addition to these, the j$]olian Com- 
pany eontmues to manufacture a certain num- 
ber of exterior playing mechanisms of the cab- 
inet type, which are used considerably in foreign 
countries. 

The mechanism produced by this company is 
made in their own factories and contains many 
origin^ features which hulll^ven the Pianola 
fame. The name Pianola has become an almost 
generic term for player-piano, although it is the 
cocehisive property of the iEolian Company. The 
Pianola is noted for its ori^ality, its high class 
of workmanship and for its distlncQy artistic 
elouraoter. 

The interior Pianola medianisms are of wide 
in omistmctional detail, althongh follow- 
same general design. The entire JEolian 
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line of grand and upright pianos is fitted with one 
or another style of these Pianola mechanisms, 
each especially adapted to its particular purpose. 
Description must therefore be somewhat general. 

Bellows-System. The general Pianola design 
is of the indirect variation type with single equal- 
izing unit, the espression and motor governors be- 
ing usually carried on the upper action. Special 
folding pedals are used, and in the grand Pianola 
mechanism these fold np inside the lyre box, which 
also carries the exhaust units- 

Pneumatic Action. Both the double and single 
valve systems have been largely used in Pianola 
practice. Older models were built with pneu- 
matics and valves below the key-bed, but this 
method has been suneraeded for several years by 
the modem plan ofimibng the playing system in 
front of the piano action. In the grand mechan- 
isms the pneumatic and valve system is housed 
beneath the key-bed. 

Tracker-Box. In upright mechanisms this is 
placed above the pneumatic action. Ca3rri«8 
tzaeking device, uses mbber tubes, and has metal 
bar fitted with marginal perforations for auto- 
matic sustaining pedal, and Themodist (automatic 
accent). Metmstyle (tempo guide) pointer is car- 
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ried on tempo indicator. Switches for Themodist 
and antomatic sustaining pedal also carried on 
tracker box. In grand mechanisms, the tracker- 
box is carried behind the fall board. Some models 
have combination 65 and 88 note scales. 

Motor. The tj-pical Pianola motor is of the 
Pneumatic 6-point type, having three double units. 
This arrangement was originated in Pianola 
practice and has been very successful. Older 
models will be found with three point motors. 
The gear shift and action cut off on these have 
always been of the direct mechanical type, lever 
manipulated. In recent practice a three-way con- 
trol of the rewind lever has been adopted. 

Governing Devices and, Control. The expres- 
sion control of the Pianj^^mechanism has ever 
been elaborate and ingeaBBr The most impor- 
tant feature is undoubtedly the Themodist. This 
consists of a by-pass arrangement in the double 
dbhkd expression governor. The latter consists 
of two espr^sion governors, one for the treble 
and one for the bass of the action. The Themo- 
disi arrangement cuts off the governor so that 
suction is throngh the action direct, thereby as- 
suring high pressure operation of the pneumatics. 
When the Themodist swii(di is on, the perfora- 
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tions in. tlie mar^ of the roll eo-act with 
the Themodist tracker perforation and the in- 
rushing air operates a small pouch which works 
the Themodist valve. The suction passes through 
the governor when no perforations are co-acting, 
as it is switched that way as soon as the Themo- 
dist lever is thro^m on. The action of the Themo- 
dist is to break this government of the suction 
temporarily, by cutting oS the governor and in- 
stantly putting it in action again. Hence the per- 
forations are on either margin of the tracker and 
roll, as one governor cut-off is needed for each 
governor. The position of the governors differs 
in various models. The expression governors can 
also be operated by direct finger levers, and a re- 
cent development a||^^ves control over them 
through a side-wiP||||PFement of a special type 
of tempo lever. 

The motor governor is of bellows tyi>e, and 
the motor valve is operated by means of a tempo 
lever on the key-slip. Action cut-off and gear- 
shift are worked by a re-wind lever, which also 
has a third position, whereby the action cut-off is 
operated but the gear not shifted, so that the mo- 
tor drives ahead without the action playing. 

There is a pneumatic for sustaining pedal op- 
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eratioa through, a marginal perforation, and also 
a direct finger lever connection for personal 
control. 

Various other expression devices have been 
nsed at one time or another on the different styles 
of Pianola mechanism, hut the above description 
embraces the typical and most important. The 
.®olian Co. is constantly experimenting towards 
the production of a standard and perfectly effi- 
cient type of control and thus its methods are in 
a state of constant flux, ever approaching nearer 
to perfection. 

The Amphiok Co. 

THE AMPHION 

The Amphion Piano J|j|||uCompany, Syra- 
cuse, New York, manuf3J[^Beveral models of 
pneumatic piano playing mechanisms incorporat- 
ing the well known features of the regular Am- 
mechanism, as well as special features and 
devices made esxflusively for such manufacturers. 

AmpMon mechanisms are sold only to manufae- 
fimers of pianos, mid are installed by many dif- 
piano manufacturers. A special feature 
of this action is the unit construction whereby 
each part is made, tested ai^ installed as an 
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independent and interchangeable unit, as, for 
instance, the bellows, the pneumatic action, the 
motor, the governor, the cut-off bos, and the es- 
pression devices. 

Should any unit be damaged, or should consid- 
erable advance be made on any part in the devel- 
opment of the pneumatic art, the unit so damaged 
or improved can be instantly replaced with a 
new unit without taking down the mechanism and 
without any relation to any other part thereof. 

Bellows System. Direct variation type. Two 
exhaust units and one equalizer. Folding pedals 
that automatically move into position by opening 
the door in the lower front panel of piano. 

Tracker Box. Carries an automatic tracker 
device, operated b^^|||||^ pneumatics under bal- 
anced air pressur^WBRcker equipped to operate 
sustaining pedal automatically, when music roll 
carries perforations for that purpose. EeroU 
lever in tracker box or key-slip, as desired. Tub- 
ing either rubber or brass. 

Pneumatw Action. Single valve system — three 
deci: type. Air throughout this action is con- 
veyed through independent tubing and not through 
holes in the wood. No packed joints, except one 
tiiat is held together by a bolt with compensating 
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waslier. Valves, vertical gravity iype. Vents, 
carried in separate nnit. 

Motor. Six point pneumatic. Motor-valves, 
operating on double ported base made of non-cor- 
rosive “silver metal.” Meebanical gear shift, 
operated from tracker box to key-slip. Cut-off 
operated pneumatically. The port for operating 
the same carried by the same frame-work as the 
reroll shift. Motor Governor, equipped with 
automatic spring tensioning device, with the re- 
sult that its spring is variable in tension accord- 
ing to the load put on the governor. 

Expression Devices and Control. Double di- 
vided hammer rail lifters, controlled by buttons 
or levers in the key-slip. Some models have three 
divisions of hammer rai^^^^|olled by three but- 
tons in the key-slip. PnemPR sustaining pedal 
device, controlled by button or lever in the key- 
slip, or automatically from the tracker box. 
Some models have finger levers controlling the 
whole of the hammer rail. 

Memoval and Be^acement. Each unit of the 
player action can be removed by removing not 
mors than four (4) screws and detaching the tub- 
ing independently of any other connections. 
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The Ajiebicax Piaxo Co. 

THE STO0DARD-AMPICO 

This mechanism is manufactured by the Amer- 
ican Piano Co., ^hich company controls a number 
of leading pianos, and is applied only to instru- 
ments made by them. 

The general design of the Stoddard-Ampico is 
that of a player-piano fitted with motor driven 
bellows-system, instead of the usual foot-driven 
power-plant. Its expressive capacities are con- 
trolled through expression governors of special 
type, which are adapted to be actuated either au- 
tomatically through marginal perforations in the 
tracker-bar in combination with special rolls, or 
manually by the performer through finger but- 
tons. 

The special rolls are records of actual piano 
playing by artists. They, therefore, contain the 
pianist’s phrasing in the cutting of the notes, while 
marginal perforations are added from records 
also made of the artist’s dynamic interpretations, 
pedaling and so on. Thus a complete reproduc- 
tion of an artist’s performance may be had by 
means of the Stoddard-Ampico. 

As noted above, however, the Stoddard-Am- 
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pico is not merely a reprodneing piano, but may 
also be nsed as readily for the direct expression of 
the individual performer’s ideas. 

Pneumatic Action. This is of the Auto-pneu- 
matic type, as described elsewhere in this work, to 
which refer. 

BeUows-System. Driven by electric motor (us- 
ing either direct or alternating current) from or- 
dinary light circuits. Alternating current motors 
are placed directly in piano. Whole bellows-sys- 
tem is hung inside piano behind bottom frame and 
may be swung outwards on floor complete. 

Governing Devices and Control. Expression 
(dynamics) governed through roll by means of 
two expression governors, one for bass and one 
for treble divisions of action. These governors 
can regulate tension pro|p(t^vely as controlled 
by pneumatic switches operated by marginal per- 
forations in roll. There is also an arrangement 
whereby the expression governors may be con- 
trolled manually, when ordinary rolls are used, by 
the depression of fin^r buttons on keyslip. 
These buttons, when covered by the fingers, shut 
off the air passage to the expression governors and 
reduce the tension to low. When depressed they 
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gradually raise the tension, till same is at its high- 
est when buttons are entirely depressed. 

Sustaining pedal of piano may be used when 
pneumatically playing with ordinary music rolls, 
on account of absence of pumping pedals. Pneu- 
matic sustaining pedal device is operated through 
marginal perforations in special rolls. 

When piece is finished the roll is automatically 
rewound, and when this operation is complete the 
electric motor is automatically shut off. 

The driving of the roll and rewinding of same 
are operated by the customary pneumatic motor. 

AmEBICAIT PliAYEB ACTION Co. 

This mechanism is manufactured by the Amer- 
ican Player Action Co., of New York, and is sup- 
plied by them to various piano manufacturers for 
installation. It contains many original features 
of design and construction. 

Bellows-System. Direct variation type. Two 
exhausters. Two equalizers; high and low ten- 
sion. Bellows-system carries motor governor 
and action-cut-off boxes at top to right and left 
respectively. Bellows-system mounted on trunk 
channel board and is detachable as an unit. Spe- 
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eial pedal leverage system. Flap valves on front 
or fixed wall of exhausters. 

Pneumatic Action. Single valve system. Yer- 
tical valves of entirely new design, in three 
Imnks, controlling vertical pneumatics similarly 
disposed. Thus there are three distinct reduced 
pressure chambers, each with separate detachable 
covering board. Vents are immediately in front 
of valves and can be reached at once when boards 
are removed. Pneumatics have regulating screw 
for throw of pneumatic and similar regulation for 
taMng up lost motion, which are accessible from 
the front. Pneumatics operate through adjust- 
able bell-crank on lugs fastened to abstracts of 
piano action. 

Tracher-Box. Carries automatic balancing 
tracking device. Tracker-duct tubes are of rub- 
ber or metal as preferred. 

Motor. Pour point pneumatic. Special valve 
system, involving valve motion in ellipse by freely 
balanced valves working on seats set at right 
angles from motor frame. Transmission gears 
mechanical, with permanent meshing of large 
gear wheel and ^nion. 

Govermng Devices and Control. Motor control 
k provided by motor governor on back of motor 
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valve bos. Governor carries special suspended 
conical non-corrosive valve tongne. Also carries 
screw for regulating closing of governor, thus en- 
abling alteration of speed ratios. Motor valve- 
box has special motor speed regulation in form of 
conical valve working in circular port. Motor 
valve box is built in one piece without joints of 
any kind. It contains also the motor re-wind 
drive valve. Motor valve is controlled by tempo 
lever on key-slip. Ee-wind lever on key-slip con- 
trols motor re-wind drive valve in motor valve 
box, and by same motion action cut-off valve in ac- 
tion cut-off box at left of bellows-system." 

Removal and Replacement. Pneumatic Action, 
traeker-box and motor come out from piano in one 
piece by removing side screws and disconnecting 
suction tubes at either end. Bellows-system 
comes out after similar fashion also in one piece, 
leaving entire piano free and clear. 

Auto Pneumatic Action Co. 

The Auto-Pneumatic mechanism is mannfao- 
tured by the Auto Pneumatic Action Co., New 
York, one of the best known in the industry. This 
mechanism is installed as regular equipment in 
a very extensive line of pianos. 
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Bellows-System. The complete bellows-sys- 
tem is built in two sections and contains the gov- 
erning devices as well. Indirect variation type. 
Two exhausters. Two equalizers, one high and 
the other low pressure. Eemovahle from the 
piano in two sections. Special pedal leverage con- 
nections whereby power is transmitted from the 
feet to the middle of the exhauster unit. Special 
folding pedals. Auxiliary valve inside equalizer 
to facilitate high tension exhaust when accenting 
is required. 

Pneumatic Action. Double-valve type. Pri- 
maries vertically housed in chest immediately be- 
low tracker-box. Secondaries horizontally housed 
in secondary chest immediately above key-board. 
Vents accessible from front of primary chest. 
Special seating devices for secondary valves. 
Pneumatics operate on wippen of piano action 
through flexible cormecting finger. Exhaust 
trunk to bellows is in form of heavy wooden block 
fastened to key-bed and running through same. 
Action can be removed by taking out end screws 
and lifting forward. 

Traeher-Box. Straight 88-note or combination 
note range. Has naarginal perforations for 
automatic tracking device to help the music sheet 
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?racker-dTict tubes are metal. Automatic track- 
Qg device at left of track bas two pneumatics 
nd double valves operate through marginal per- 
orations on music roll chucks. 

Motor. 5-point pneumatic. Mechanical trans- 
lission and rewind gear. 

Governing Devices and Control. Motor gover- 
or of jack-knife type on bellows at right side, to- 
:ether with motor valve-box containing tempo 
alve and motor rewind lever to control rewind 
alve and action cut-off, which latter is on bellows 
t left side. Auxiliary tempo-lever for rapid 
hanges operating auxiliary motor-valve box. 
Ipecial auxiliary accent by-pass valve in equalizer 
esponds to foot pressure on pedals. Double- 
ivided hammer-rail operated by lifter pneu- 
latics on each side below key bed. Sustaining 
edal pneumatic either for button control or for 
utomatic through marginal perforation on 
raeker. Direct lever control also used. 

Removal and Replacement. Pneumatic action 
■nd entire superstructure come out in one piece 
a above described. Bach of the two sections of 
he bellows comes out separately by disconnect- 
Qg hose and two thumb-screws at the top. Timer 
leed not remove top action for tuning, as there 
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is room for insertion and removal of toning 
wedges. 

The Autopiaito Co. 

THE AirrOPIAKO 

This mechanism is manufactured by the Auto- 
piano Co., of Xew York, and is used in the player- 
piano produced by them. 

Belhics-System. Indirect variation. Two ex- 
hausters and one equalizer. Bellows-system car- 
ries expression and motor governors. Special 
folding pedal system. 

Pneumatic Action. Double valve system. 
Primaries are vertical and secondaries hori- 
zontal. Upper part of action can be detached, 
leaving valve chests and pneumatic stack in piano. 
Secondary pouch board is in front of action and 
can be taken out without harming valves. 

Tracker Box. Has automatic tracking device 
controlled by marginal perforations in trackerbar 
which actuate double pneumatic and double valve 
system to left of box for shifting position of music 
roll chucks automatically to preserve tracking. 
Tracker tubes are metal. 

Motor. 5-point pneumatic. Mechanical trans- 
miMoB. ' 
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Governing Devices and Control. Sustaining 
ever for left little finger operating directly on 
iamper lifter rod. Double divided hammer rail 
ifting pneumatics operated by buttons on key- 
dip controlling pneumatics above action at either 
;nd. Accent lever controlling operation of ex- 
Dression bellows-type governor on bellows-sys- 
;em. Tempo lever controls tempo valve in mo- 
;or governor box. Ee-vind lever controls rewind 
notor drive valve in motor valve box and action 
jut-off in action cut-off box to left under key-bed. 
Sustaining pedal pneumatic operated by button 
md automatically through marginal perforation 
n tracker with same in special music rolls, also 
itted. 

Removal and Replacement. Tracker-box and 
notor need not be disturbed for tuning, but can 
36 removed separate from pneumatic action by 
'oosening end screws. Pneumatic action also de- 
[aehable by loosening long screws in front at left 
side of secondary pouch board and long screw at 
sxtreme right. Bellows-system can be taken out 
ba one piece with pedals by disconnecting tubes 
and rods and removing end screws. 
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The Baldwiit Co. 

THE MASTjAEO 

The plaver mechanism known by this name is 
the product of The Baldwin Company of Cincin- 
nati, and is exclusively applied to the line of 
pianos manufactured or controlled by them. It 
possesses many features of original design and 
construction, 

Belloics-System. Direct control of accentu- 
ation by foot power instead of control by handles 
or chokers. Circular metal escape valves on the 
two exhausters. Both outer and inner valves ac- 
cessible from the front for regulating or cleaning. 
Special folding pedal leverage whereby exhausters 
are drawn downwards towards the foot when op- 
erated. Equalizer is parallel acting instead of 
with hinged leaves, with accent block to change 
the bellows quickly from low to high tension. 

Pneumatic Action. Single valve system. Lat- 
eral acting valve in chest under pneumatics. Com- 
bination valve, pouch and stud. Valve cham- 
ber walls sealed with rubber cloth. Pneumat- 
ics are graded in size from bass to treble and 
are directly connected with the abstracts of the 
piano action by a lever attached to and extending 
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'om their moving wall. Valves are visible while 
1 motion and accessible from front of player ae- 
on for regulation. 

Tracker-Bocc. Above pneumatic action contain- 
ig tracker bar, tempo indicator, re-wind handle 
ad thumbscrew adjustment for music roll 
lucks to assist correct tracking. Tracker-duets 
re rubber and continuous from action to tracker 
ithout joints. 

Motor. 4-point pneumatic. Mahogany valves 
nd seats. Mechanical transmission gear. 

Governing Devices and Control. Motor gover- 
or on front of bellows-system with tempo valve 
ox controlled by tempo lever and also by two 
uttons for retard and acceleration which act on 
ubsidiary valve in valve box, thus ajffording in- 
ependent tempo control. 

Two hammer-rail lifters and one sustaining 
edal pneumatic are operated by buttons. A 
pecial folding tempo handle and all buttons con- 
rolling expression devices are mounted in a solid 
ey-slip in an accessible and convenient position. 



108 


The Player-Piano Up-to-Date. 


The BEHJfixG Piako Co. 

THE BEHJriXG 

This player mechanism is manufactured by the 
Behning Piano Co., is of their OTra design, and is 
used exclusively in the Behning pianos. It is dis- 
tinguished for a high class of u-orkmanship, for 
ingenuity of design and above all for its mark- 
edly artistic character. 

Belloics System. Indirect variation type. Ex- 
haust and equalizing units with special form of 
escape valves. Special folding pedals. 

Pneumatic Action. Double valve system. Sec- 
ondaiy valves housed immediately above ports of 
pneumatics, avoiding long air passages. Pri- 
maries immediately in front of secondaries. Ac- 
tion in two banks. Begulating screws for pneu- 
matic touch depth and for lost motion. Pneu- 
matics engage directly with piano action ab- 
stracts. Vents massed in one chamber immed- 
iately above secondaries where tubing comes in 
from tracker. 

Tracker-box. Housed level with tuning pins. 
Carries pneumatic tracking device operated by 
contact flange bearing against paper. Eubber 
tubing. 
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Motor. 6-pomt pneumatic. Special fonn of 
de valves. Mechanical ti'ansmission gear. 
Governing Devices and Control. Pneumatic 
staining pedal lifting device, operated by but- 
a on key-slip. Double divided hammer-rail lift- 
3 controlled by buttons on key-slip. Expression 
vemor and box controlled by thumb lever on 
y-slip. Tempo-lever on key-slip controlling 
mpo valve in tempo valve box. Motor gover- 
r in connection. Ee-wind lever on key-slip con- 
oiling motor re-wind drive valve and action cut- 
f in motor and expression boxes respectively. 
Removal and Replacement. Tracker box and 
leumatie action may be removed together by ra- 
ising braces, tempo lever connections and 
umb-serews at either end of action. Bellows- 
stem is detached in similar fashion. 

BeHB BkOTHEBS & COMPAXT 

The player mechanism in the Behr Piano is used 
clusively by Behr Bros. & Co. 

Belloivs-System. Two exhaust units with high 
id low pressure equalizers. Special folding 
“dais. Bellows structure carries expression gov- 
nors (2). Motor governor is carried at right 



110 The Player-Piano Up-to-Date. 


hand side of bellows, separate from main struc- 
ture. 

Tracker-box. Standard type. Change gears 
of motor located outside entirely, at left of traek- 
er-bos. 

Pneumatic Action. Double valve system. Pri- 
maries are carried in pairs, each pair in a sepa- 
rate detachable box, containing also special form 
of vent in shape of hole bored in small brass tube, 
which may be removed at once for cleaning. Pri- 
mary pairs can be unscrewed readily, as all are 
assembled in a Hue at top of action immediately 
under tracker-box. Secondaries are contained 
each in unit form with pneumatics. Each pneu- 
matic is separately detachable by removing front 
board of action, loosening action and drawing for- 
ward, disconnecting piano action connection of 
pneumatic involved and loosening pneumatic set- 
screw, Pneumatic then can be withdrawn with 
secondary in one piece. 

Motor. Six point unit type with special form 
of valve. 


Governing Devices and Control. Hammer-rail 
is divided, with pneumatic lifters controlled by two 



on key-slip. In addition to the pedal ae- 
whieh M promoted by means of the special 
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cent valve in tlie eqnalizers, there are two gov- 
Qors, dividing the action pneumatically, and 
aced behind the equalizers. These normally 
rry the flow of displaced air, so that normally 
e action plays softly. When it is desired to ae- 
ut on either side, the corresponding button is 
pressed, switching displaced air direct to bel- 
vs. Thus accentuation may be rapidly accom- 
ished. If the performer so desires, the two but- 
as controlling this device may be locked by 
jans of a lever underneath the key-bed, thereby 
averting the mechanism into that type of player 
lerein the expression and accenting of individual 
tes and chords is obtained by direct pedal 
don. The motor government is accomplished 
means of a governor placed at the right side of 
3 bellows-structure. 

Removal and Replacement. The entire top ac- 
n can be removed by detaching braces at top, 
sconnecting suction tubes and loosening screws 
sides. Bellows removed similarly. For tun- 
j purposes it is only necessary to remove brace 
top running to piano plate at treble side. 
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Beeby-Wood Piaxo Playeb Co. 

Tins name is given to a line of aatomatic coin- 
controlled player-pianos manufactured by the 
Berry-Wood Piano Player Co., of Kansas City, 
Mo., and Xeiv York. The general type is similar 
to that vrhieh is described elsewhere in this work, 
but the following points may be observed. 

Bellows-System. Special Berry-Wood motor 
driven tj7)e. Especially powerful type used for 
Orchestrions. D. C, or A. C. motor as required. 

Pneumatic Action. Single valve type. Spe- 
cially simple for hard and continued work. 

Special Devices. In addition to the general line 
of coin operated pianos, which include endless 
roll and re-wind types, this company puts on 
the market larger styles in which organ pipes and 
pneumatically operated traps are included. The 
organ pipes are voiced for flute and strings. In 
addition there are pneumatics for operating bells, 
drums, cymbals, etc. All these are housed within 
the case. The “auto-orchestra” manufactured by 
this company vary in size and completeness, the 
largest being virtually equivalent to a 10-piece 
orcii^tra. 

Otherwise, the general description of eom-op- 
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ated instroments given elsewhere in this work 
11 be found to apply to the present case. 

The Cabxe Company 

CAEOUA INNEB-PLATEE 

This mechanism is the exclusive property of 
2 Cable Company, Chicago. It possesses many 
itures of original and individual interest. 
Bellows-System. Indirect variation type, 
lilt in two separable sections, each containing 
e exhauster and one equalizer. The equalizers 
2 spring-expanded for high and low tension re- 
eetively. These four units are housed hori- 
itally, equalizers below exhausters. Movable 
■Us face forward, so that flap-valves, expansion 
d compression springs and bearings of pedal 
is, are immediately accessible. Special pedal 
erage arrangement with rolling anti-friction 
itaet. Special triplex pedal-release system, 
ereby pedals, bottom panel and lever-covering 
Lst-rest-rail are automatically thrown into play- 
\ position by the movement of a single lever nn- 
r key-bed, and automatically letnmed to nor- 
1 closed position by pushing wrist-rest-rail 
di into place. 

?neiimatic Action. Single-valve system. 
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Valves housed, each beneath its corresponding 
pneumatic, in two banks. Reduced pressure 
chambers are therefore two in number. Pneumat- 
ics operate from front and engage with front end 
of miniature key-levers, pulling down front of 
same. Other end of each lever engages with piano 
action abstracts. Miniature key-levers are bal- 
anced similarly to manual keys, giving same 
ratios. Contact of pneumatics through miniature 
keys with piano action can be regulated by means 
of regulating buttons situated at front of the key- 
levers and immediately accessible. 

Tracker-box. This, together with motor and 
transmission, is mounted on a superstructure 
board immediately above piano hammers. Music 
sheet is movable for alignment or transposition 
to any higher or lower key by means of knurled 
wheel on base of box. Music-roll take-up spool 
and chucks are moved laterally when tracking and 
transposing device is operated. Tracker-bar re- 
mains fixed. Tracker-duet tubes are rubber. 

Motor. 6-point pneumatic, having three double 
units and three slide valves. Mounted on sup- 
efatractui%. Transmission of novel type, having 
sfzai^t line drive to take-up spool with pneu- 
matie efaiteh control wMchaneshes gears positively 
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thont stripping. Sprocket and chain used only 
. re-vrind. Bearings are conical, with babbitt 
jtal bushings. Shifting forks are fibre. High 
ade steel used for moving metal parts. 
Governing Devices and Control. Direct lever 
mper-lift for sustaining pedal. Tilting tablet 
erating divided hammer-rail-lifter pneumatics. 
:pression governor on left of bellows-system, 
th accent valve in same box with action cut-off 
Ive. Expression control through thumb lever 
rking on accent valve. Motor governor and 
tor valve box on right hand side of beliows- 
item, motor valve being controlled from tempo 
er on key-slip. Ee-wind lever controlling mo- 
-rewind-drive valve and action cut-off. 
iemoval and Replacement. For tuning, entire 
>erstrueture, carrying tracker-box, motor and 
nsmission, slides forward and downward far 
>ugh to leave room for insertion of tuning 
I iges, etc. No disconnections necessary for this 
; pose. To remove superstructure, same is 
: wn forward after discoimeeting tracier-duet 
i Bs at metal nipples on action, tempo rod, and 
I ber suction tubes at motor, and when it stops, 
1 h springs under it are pressed downward, when 
i erstmetnre may be drawn off. To remove 
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pneumatic action, tracker duct tubes are detached 
from their metal nipples on action, large mbber 
tube at right end from motor is also disconnected 
and end screws are loosened. Pneumatic action 
and superstructure can be removed together 
without disconnecting tracker duet tubes but can 
be taken out separately, either one, as above. To 
remove bellows-system, disconnect center rubber 
tubes, take out large thumb-screws on each sepa- 
rable unit, disconnect valve wires and motor suc- 
tion tube, also action suction tube. Eemove bear- 
ing plates of pedal levers and disconnect triplex 
pedal-release rods. Bellows-system then will 
come out in two sections. When removing right 
hand section only, pedal release system need not 
be touched. 

The a. B. Chase Co. 

THE AETISIAJSrO 

Manufactured by the A. B. Chase Co. of Nor- 
walk, Ohio. The Artistano mechanism is adapted 
both to grand and to upright pianos. It is dis- 
tingished for being entirely self-contained, and is 
detachable in one piece from the piano. All parts 
of it are below the key-bed. The complete mech- 
anism may be operated after being detached. 
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Belloivs-System. Indirect rariation. Two ex- 
liansters. One equalizer. Governors for motor 
and expression are carried on front of bellows 
truiik. 

Pneumatic Action. Double valve system car- 
ried on two boards, with primary pouches and 
secondary disks on outside and secondary 
pouches and primary disks on inside. Pneu- 
matics act directly upward on regulating screws 
which pass through the abstracts; pneumatics be- 
ing below key-bed. 

Tracker-Box. Immediately above pneumatics 
and below key-bed. Can be folded away when not 
in use, this action also folding up the player 
pedals and door. When used in playing rests in 
front of key-slip. Tracker tubes are metal. Con- 
tains tracker-regulating screw on right hand 
music-roll chuck. 

Motor. 4-point pneumatic. Glass slides. At- 
taches at right of tracker above pneumatics. 

Governing Devices and Control. Thumb lever 
damper-lift. Finger-levers operating valves 
in expression governors on front of bellows. 
One governor for bass side of action, one for 
treble. 

Combination re-wind and tempo lever, operat- 
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ing valves in tempo box. All levers assembled 
on tracker box. Automatic bammer-rail lift. 

Removal and Replacement. Complete mechan- 
ism swings on hinges below key-bed. To remove, 
mechanism is swung outwards to angle of 45 de- 
grees with piano. Lower hinge pin is removed 
and mechanism can then be lifted off upper pin. 
Two persons are required to do this conveniently. 

Grand mechanism is fastened by four screws 
to key-bed. When these are removed, mechanism 
sinks to ground supported on lyre and folding 
legs and can be removed. 

Chbistmax Piako Co. 

CHBISraiAlf ATTACHABLE 

This mechanism is manufactured by the Christ- 
man Piano Co. of New York and is of special type, 
designed for attachment to any upright or grand 
piano. 

BeUows-System. Direct variation type. Two 
exhaust units and one equalizer. In upright mech- 
anism, this fits below the key-bed in usual posi- 
tion. In the grand type the bellows-system is 
housed in special box that takes the place of the 
usual lyre-frame. The motor governor and valve 
box, with action cut-off box, are housed on the 
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bellows-system structure. Special automatic 
folding pedals. 

Tracker-Box. In both types is arranged to fold 
awa\' under key-bed, being pulled outwards till it 
rests in front of keys when in playing position. 
The two ends of the roll-holding units carry the 
tempo and expressive control devices respec- 
tively. When tracker-box is pulled forward or 
thrown back, doors of lyre-frame in grand or of 
bottom frame in upright open and close. Tubing 
is rubber. Tracker has automatic tracking de- 
vice. 

Pneumatic Action. Single valve type. Pneu- 
matic units carry valve in same structure. They 
are laid in one row directly under piano keys, be- 
ing supported on special form of frame which 
carries suction trunk. Each pneumatic is con- 
nected with key above it by a cord, which is car- 
ried through a hole drilled in key to top of same 
where it is adjustably secured. 

Governing Devices and Control. Tempo and 
rewind combination lever at right side on right 
hand roll holding unit. Double divided hammer 
rail lifts controlled by buttons on left hand unit. 
Pneunaatic sustaining-pedal device controlled by 
button on left hand unit. Pneumatics for all 
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three are above hammers on upright. Motor 
governor and valve box, mth action cut-off box 
on bellows system. 

Melviule Clabk Piaxo Co. 

THE APOLLO 

The general name Apollo is given to the piano 
player mechanisms manufactured by the Melville 
Clark Piano Co., of Chicago. Under this title is 
embraced a number of varieties, including the 
without electric drive, and the special Solo- Apollo 
Apollo Grand, the Solo-Apollo Grand, with and 
without electric drive, and the special Solo-Apollo 
Grand with separated control cabinet. The 
Apollo mechanism is simple and highly ingenious. 
The general make-up of the standard Apollo ac- 
tion is as follows: 

BeUows-System. Direct variation type. Ex- 
haust and equalizing units sometimes horizontally 
placed (in older models). Pedals either folding 
or (in older models) detachable from bellows 
units. 

Tracker-box. Tracker carries special trans- 
posing device giving various key changes, oper- 
ated by thumbnut. 

Paeumatie Action. Single valve system, using 
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bellows-valve. Pnemnaties engage directly on 
upper surface of beys, behind fall-board, pressing 
downwards. 

Motor. Either mechanical spring-operated or 
pneumatic. 

Governing Devices and Control. Pneumatic 
sustaining pedal operated by lifting pneumatic, 
controlled either through button or marginal per- 
foration in tracker. Hammer rail lifting pneu- 
matics controlled by buttons and perforations. 
All buttons in key-slip. Tempo lever combined 
with re-roU springing from beneath key-ted. 

Solo and Special Devices. The Solo-Apollo is 
a special type of Apollo mechanism and consists 
essentially of the combination of the ordinary 
mechanism with a special Solo action. This lat- 
ter operates as a complete unit, controlled by its 
own special perforations in the tracker-bar, which 
is enlarged for the purpose. The Solo action op- 
erates at a higher tension than the ordinary action 
when the two are played in combination ; this being 
controlled by the usual type of expression gov- 
ernors. Special rolls are used in which the 
notes of a melody are assigned to the Solo 
action while the ordinary action plays the ac- 
companiment notes. In this way it is possible 
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not only to obtain excellent accentuation and em- 
phasis of melodies, but also, if necessary, to cut 
off entirely either the solo or the accompaniment 
action, so that either may be silent while the 
other plays. 

In addition to this special mechanism, the Solo- 
Apollo is often provided with a tempo control of 
pneumatic type, in which the tempo controlling 
lever is shifted automatically in position through 
the agency of special perforations in the margin 
of the music roll and tracker-bar whereby pneu- 
matics are operated through special valves. 
Later developments have extended this idea to 
the expression devices, and through similar per- 
forations it is now possible to control the expres- 
sion tension automatically. An extension of the 
idea is provided in the electrically driven Solo- 
Apollo recently put on the market which can be 
used with both grand and upright pianos. In 
this the bellows system and electric motor, to- 
gether with the controlling levers (for use when 
the automatic controls are not employed) are in- 
stalled in the upright piano and in the grand are 
ll^aced in an exterior cabinet, and connected with 
pneumatic action under the key-bed by means 
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of tubes. The cabinet can be pushed under the 
grand piano when not in use, 

Jacob Doll & Sons — Ixc. 

The player mechanism manufactured by this 
company is used exclusively in their line of pianos. 

Bellows-System. Indirect variation type, with 
two exhaust units and one equalizer. Beilows- 
system carries large governors for motor and ex- 
pression, to right and left respectively, in front 
of exhaust units. Expression valve box and 
motor valve box are carried above and separate 
from bellows-system. 

Tracker-Box. Carries jfinger lever for tracker 
adjustment and transposition. Tubing to valves 
is rubber. 

Pneumatic action. Double valve type. Pneu- 
matics face forward, and engage with piano ac- 
tion tiirough rocking levers. 

Motor. 5-poini pneumatic. Mechanical gear 
shift and re-wind. 

Governing Devices and Control. Expression 
governor situated at left side of bellows system in 
front of left hand exhaust unit. Valve box for ex- 
pression is situated directly above governor with 
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tube connection. Expression control is tbrougb 
lever worked by left timmb. Motor governor is at 
right of bellows-system, in front of right hand ex- 
haust nnit, with motor valve box containing mo- 
tor tempo valve and motor re-wind valve immed- 
iately above it, controlled by tempo lever and re- 
wind lever. Action cut-off is in expression valve 
box. Finger lever on key-slip for sustaining 
pedal device and double divided hammer-rail lift 
controlled by buttons operating hammer-lifting 
pneumatics on right and left ends of piano above 
hammers. 

Note. A modified style of the above mechanism 
is also manufactured, in which an electric motor 
is used to operate an additional set of exhaust 
units. The expression devices are the same but 
may be operated automatically by means of mar- 
^nal perforations in special music roUs, which 
actuate pneumatic valves in the expression and 
motor boxes, and in the hammer-rail lift pneu- 
matics. There are also a button for controlling 
the general level of tension, which acts on the ex- 
pression governor, an electric switch connected 
with the source of current for starting and stop- 
ping the motor, and a further button for throwing 
in or out the automatic expression. 
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Electbelle 

This mechanism is manufactured by the Amer- 
ican Piano Co. and forms part of their line of 
player mechanisms. It can be installed in any 
upright or grand piano. 

The design and construction of the Electrelle 
are so far different from those of pneumatic 
mechanisms that a special method of description 
is here adopted. 

Principle of Operation. A small electric motor 
rotates a polished steel rod fastened above and 
parallel with the hammers of a piano. A series 
of small electro-magnets is arranged in a row ad- 
jacent to the rod with the armatures connected 
with cork-lined shoes. The latter, when the mag- 
nets are energized, move forward, and the shoes 
catch on the revolving rod, which holds them up 
until the de-energizing of the magnet, yrhen they 
return to the original position. The shoes being 
connected by means of tapes with the wippens of 
the piano action, the latter is operated accord- 
ingly. 

Selection and Control. An ordinary music roll 
is used, which is carried over a tracker bar on 
which, instead of holes, are pairs of very light 
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wires. Above the paper roll is arranged a con- 
ducting bar carrying current from a battery or 
light circuit, which also furnishes current for the 
motor. When perforations occur in the paper, 
the pair of wires which register with the perfora- 
tion spring upwards and connect with the conduct- 
ing bar, thus completing a circuit and energizing 
the corresponding magnet. When the wires are 
covered by the paper, they are insulated from the 
conducting bar and no circuit can be made. 

Motor and Motive Power. The current from a 
battery or light circuit runs a small electric motor 
which revolves the rod and also the take-up spool 
of the tracker-box. No transformer is needed. 
Motor is controlled as to speed by a delicate rheo- 
stat governed by a finger lever. Magnets are en- 
eigized by same power. 

Position of Elements. Tracker-box carrying 
take-up spool, conducting-bar and tracker-bar 
with its pairs of wires, folds away under key-bed 
when not in use, and when in use is pulled for- 
ward till it comes to rest in front of the piano 
keys. Magnets and revolving rod with connec- 
tions and motor are above piano hammers. Mo- 
tor can also be placed in bottom of piano. 

Expression Control. Sustaining and soft ped- 
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als of piano may he operated as nsnal by feet of 
performer. Motor control is as deseril>ed above. 
Touch or dynamic control is obtained as follows: 
A jointed rod is placed behind the line of ham- 
mers and so arranged that when the tracker-box 
is pulled forward for electric playing, the ham- 
mers are raised automatically and held very close 
to the strings. Each section of the jointed rod 
is controlled by a finger key which pulls out from 
below the key-bed. There are three sections of 
the rod and three keys. By depressing a key, the 
performer pulls back the corresponding section 
of hammers, thus bringing that section to full 
distance of hammer stroke or to any intermediate 
distance. In this way complete touch control can 
be had, virtually on each and every individual 
tone of the piano. 


Eothona 

This mechanism is manufactured exclusively by 
The Cable Co. of Chicago, and is standard equip- 
ment for certain player-pianos manufactured by 
them. 

BeUotes-sjfstem. Direct variation type* Two 
exhausters, one equalizer. Controlling devices 
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carried on top of bellows. Pedals fold against 
fixed wall of bellows when not in use. 

Pneumatic action. Single-valre type. Pneu- 
matics engage with piano action abstracts direct. 

Tracker-box. Tracker bar carries perforation 
for automatic sustaining pedal pneumatic. 
Thumb-nut for mechanical tracking device. 
Tracker-duct tubes are rubber. 

Motor. 6-point pneumatic with 3 double units, 
and slide valves. 

Governing Devices and Control. Motor gov- 
ernor in connection with motor valve box above 
bellows-system and attached to it. Motor valve 
box controlled by combination tempo and rewind 
lever, which also acts on action-cut-off valve box 
at other end of bellows-system. Double divided 
hammer-rail pneumatic lifters controlled by but- 
toas on key-slip. Sustaining pedal button on key- 
sEp controlling sustaining pedal (damper-lifting) 
pneumatic at left side of bellows under key-bed. 
Extra perforation in tracker bar for controlling 
sustaining device automatically through spedal 
perforations on rolls. 

Removal and Replacement. , Pneumatic action, 
tracker-box and motor can be withdrawn together 
by detaching motor suction tube, motor rod con- 
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nections and large screws at either end of pneu- 
matic action. Bellows-system is removed by de- 
taching suction tubes, disconnecting valve rods 
and taking out large screws at either end of bel- 
lows frame. 


The Fabeaxd Co. 

THE CECnJAX 

This mechanism is manufactured by the Far- 
rand Co., of Detroit, Mich. It is applied to a line 
of pianos manufactured by the Farrand Co. 

Bellows-System. Indirect variation type. 
Equalizing and exhausting units. Folding pedals. 

Pneumatic action. Metal Type. Double valve 
system. Primary and secondary valves, with 
pneumatics, are bmlt each set as an unit, detach- 
able individually from the action. Thus each 
unit consists of the pneumatic (wooden) a sec- 
ondary box (metal) containing secondary valve 
and suction passage to main air trunk, with metal 
primary valve box in front containing primary 
of standard type. 

Tracker Box. Carries mechanical tracking sys- 
tem whereby chucks and take-up spool may be 
moved together for tracking through finger lever 
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on key-slip. Also has transposing device for 
shifting up or down five notes. 

Motor. 5-point pneumatic. Mechanical trans- 
mission gear. 

Governing Devices and Control. Direct thumb 
lever sustaining pedal device. Double divided ex- 
pression boxes with expression governors on bel- 
lows-system controlled by buttons on key-slip. 
Tempo lever controlling motor re-wind drive valve 
in tempo box and action cut-off valve in expres- 
sion box. 

Removal and Replacement. Pneumatic action 
detachable in one piece by disconnecting rods and 
removing screws at ends. Bellows system de- 
tadiable in similar manner. 

GuiiBBAKSBIT-DlCKIKSOSr Co. 

OTTIiBKA.NSEir PIATTO PnA.VjSB 

This mechanism, manufactured by the Gul- 
Bransen-Dickinson Co., of Chicago, is installed in 
many well known pianos. Its general construc- 
tion and design are quite novel, involving much 
original practice. The Gulbransen mechanism 
has in consequence earned an individual place for 
itself. 
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Bellows-System. Direct variation. Two ex- 
hausters and two equalizers. Special pedal lever- 
age, whereby exhausters are pulled forward on 
the down stroke of pedals. Pedals can be re- 
moved from bellows-system without extracting 
screws or bolts. Eesponse of bellows to pedal 
accent is instantaneous. 

Pneumatic Action. Single valve system. Each 
pneumatic and its valve together form an unit, 
each unit being separately fastened to vacuum 
chest. Vents are collected in one line at top of 
chest and can be reached by removing one row 
of screws. 

Tracker Box. Above vacuum chest. Contains 
tempo indicator. Has sliding tracker-bar for lat- 
eral adjustment to music roll. Tracker duet tubes 
are rubber. 

Motor. 6-point pneumatic. 3 (flinders with 
pistons and connecting rods, controlled by recip- 
rocating valves. Each cylinder double acting. 
Another model has all valves concentrated into 
one rotary unit at trable end of motor. Motor 
controlling valve is contained in motor frame. 

Govemmg Devices cmd Control. Motor gov- 
ernor is of bellows type and is located on bellows 
system. Action cut-off box and re-wind valve box 
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are on either end at top of bellows with mechan- 
ical connection from same to combination tempo 
and re-wind lever under key-slip. Two hammer 
rail lifters controlled by buttons through pneu- 
matics, and one sustaining pedal pneumatic con- 
trolled by button ; all buttons on key-slip. 

Removal and Replacement. For tuning, tracker 
and motor can be swung forward out of 
tuner’s way. Pneumatic action can be removed 
by disconnecting braces at top and bottom and 
removing the screws at each end and disconnect- 
ing the rubber tubing. 

Bellows-system comes out in one piece by re- 
moving bolts at top of bellows-system, disconnect- 
ing rubber tubes at ends, but pedals should be 
pushed in when this is being done. 

Pedals detach separately. 

Habdman, Peck & Co. 

AUTOTONE 

This mechanism is manufactured by Hardman, 
Peck & Co., of New York, and used exclusively in 
the pianos made by them or under their super- 
vision. 

Bellows-System. Indirect variation system. 



Individual Mechanisms Descrihed. 133 

Two exhaust units and one equalizer. Special 
patented folding pedals. Expression governors 
and expression boxes (2 in number) are carried 
on either side of exhaust units. 

Tracher-Box. Tracker bar of metal, fitted with 
transposing device so that music can be played in 
several different keys if desired. Also carries 
automatic tracking device with single pneumatic 
and metal strip in contact with edge of paper. 
Tubing from tracker to primaries is rubber. 
Perforation for automatic sustaining pedal. 

Pneumatic Action. Double Valve type, ar- 
ranged in three banks. Primaries and second- 
aries on same frame. Secondaries vertical. 
Motor governor carried on upper surface at left 
of tracker-box 

Motor. Special 6-point type. 3 double units. 
Mechanical gear shift and transmission. 

Governing Devices and Control. Bass and 
treble expression governors with corresponding 
expression boxes containing disk valves for 
switching from high to low tension and tiie re- 
verse. These are situated on either side of ex- 
haust units, as noted above, each box with its cor- 
responding governor of bellows type above it. 
Action cut-off pneumatically operated through 
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valves in expression boxes and controlled by re- 
■wind lever on key-slip. Yalves in expression 
boxes are actuated by buttons on key-slip pneu- 
matically. 

Soft pedal device operating hammer-rail lift 
through direct thumb lever on key-slip, giving 
graduating soft effect. 

Sustaining pedal pneumatically operated 
through large pneumatic situated at bottom of 
piano to left of bellows. Automatic operation of 
same through marginal perforation in tracker. 
Manual operation through button on key-slip. 

Motor governor situated on top action to left of 
tracker-box. Valve box below governor in unit 
with it, containing tempo valve and re-wind mo- 
tor valve operated by tempo and rewind levers 
respectively. 

Silent forward drive operating action cut-off 
through button on key-slip. 

Removal and Replacement. Pneumatic action 
with tracker-box and motor removable by loos- 
ening braces to piano action, disconnecting tempo 
rods and taking out screws at sides. Bellows- 
system removable in same way. 
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THE PLAYOTOXE 

TMs mechanism is a single valve action simpli- 
fied from the Autotone, thongh preserving the 
same general ideas. The motor is identical, hnt 
the motor governor is carried below the key-bed at 
right of bellows. There are no expression gov- 
ernors or boxes, bnt instead hammer-rail lifting 
pneumatics above hammers at either side, oper- 
ated by buttons on key-slip. Sustaining pedal de- 
vice operated by direct thumb lever. Tubing is 
metal. 


W. W. Kimbaix Co. 

The mechanism is manufactured by the W. W. 
Kimball Co., of Chicago, and is used exclusively 
in their pianos. 

Bellows-System. Direct variation type. Ex- 
hausters arranged horizontally and pulled down- 

4t 

wards by pedals of spedal type. 

Tracher-Box. Located above hammers. Tub- 
ing to valves is metal. 

Pneumatic Action. Single valve type. 

Motor. 4-point pneumatic. Mechanical gear 
shift and re-wind. 

Governing Devices and Control. Double di- 
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vided soft-pedal device, vrith pneumatic hammer- 
rail lifters controlled by buttons on bey-bed. 
Pneumatic for operating damper bfter controlled 
by button on key-bed. Mechanical re-mnd lever 
operating action cut-off and re-wind valve in 
motor valve box. Tempo lever controlling motor 
valve. All levers and buttons assembled in bey- 
bed with special cover. 


Keaxich & Bach 

This mechanism is the product of Elranich & 
Bach of New York, and is constructed exclusively 
for the Kranich & Bach piano. It possesses 
features of marked originality. 

BeUows-system. Indirect variation type. Two 
exhausters. One equalizer. Does not carry con- 
trolling devices on frame. These are separate. 

Pnewnatic action. Single valve type. Valves 
of special design. Each valve consists of dia- 
phr*^m perforated in middle, actuated by reg- 
ular style pouch and free stem unattached to either 
diaphragm or valve. Normally the perforated 
diaphragm is kept down, m usual style, with per- 
foration closed by resting on suitable seat. When 
pouch moves forward under influence of air 
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tlirougla tracker duct, valve moves forward also 
and its perforation registers with port in pneu- 
matic, thus making direct passage from reduced 
pressure chamber to pneumatic. Bedueed pres- 
sure chambers are two in number, standing ver- 
tically, one behind the other, with pneumatics ver- 
tically fastened to them. Pneumatics make con- 
tact through bell-crank with piano action. Vents 
are massed on one rail above reduced pressure 
chambers. 

Tracker-Box. Contains re-wind lever to me- 
chanical gear shift. Tracker duet tubes are rub- 
ber. Mechanical tracking device. 

Motor. 5-point pneumatic, standard type. 

Governing Devices and Control. Triple di- 
vision of hammer-rail actuated by pneumatics 
through buttons on key-slip. Sustaining pedal 
operated pneumatically through perforated stud 
in key-slip. Motor valve in motor valve box under 
key-bed controlled through tempo lever. Pneu- 
matic action cut-off separate from re-wind, for 
cutting off action while motor drives ahead, 
controlled by button on key-slip. Pianissimo and 
accent device pneumatically throttles tension 
through valve and pouch in expression box under 
key-bed at left side, controlled through perforated 
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stud in key-slip. Mechanical tracker-adjuster on 
key-slip. 

Removal and Replacement. Piano may be 
tuned without removing any part of action. Bel- 
lows-system arranged so as to penoit access to 
all parts of piano below key-bed without removal. 
Pneumatic action together with tracker-box and 
motor, is detachable as an unit. Bellow^s-system 
also removable with pedals as an unit, leaving 
control boxes, etc., fastened to underside of key- 
bed. 


The Lauteb Co. 

THE liAtTTEB-HUMAlirA 

This mechanism is the product of the Lauter 
Company, of Newark, N. J., and is used exclu- 
sively in their pianos. 

BeUows-Sysiem. Indirect variation type. Two 
exhausters and one equalizer. Expression and 
motor governors carried on bellows-system. 
%>e<aal type of folding pedals. 

Pneumatic Action. Double valve system. Sec- 
ondaries are horizontal and secondary pouch 
board is in front of vacuum chest, being detach- 
able "without disturl^g secondary valves. 

TracJcer-Boso. Carries automatic tracking de- 
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Tice operating through margmal perforations in 
:raeker bar. Automatic tracker is at left of box. 
ilso has marginal perforation controlling sus- 
taining pedal pneumatic. Tracker tubes are 
netal. Tracker box detachable ■with motor and 
iutomatic tracking device, for tuning purposes. 

Governing Devices and Control. Sustaining 
lever operated by little finger of left hand works 
iirectly on damper lifter rod. Double division 
af hammer rail ■with pneumatics above action at 
gither end of piano, controlled by buttons on key- 
slip under fingers of left hand. Accent lever con- 
trolling closing of expression bellows-type gover- 
nor on bellows-system. Tempo-lever operates 
tempo valve and slot in motor valve box and gov- 
ernor on bellows-system. Ee-wind lever operates 
action-cut-off valve in action-cut-off box at left of 
piano under key-bed, and also controls re-wind 
motor valve in governor box. 

Removal and Replacement. Upper action can 
be detached by removing end screws as above. 
Pneumatic action also is detachable by removing 
long screws in secondary pouch board at left end 
and long vertical screw at right end. 
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The Mabqtjette Piano Co. 

Manufactured eselusively by tbe Marquette 
Piano Co., of Chicago, who also manufacture a line 
of coin-operated instruments. 

Bellows-Sy stems. Direct variation. Two ex- 
hausters. One equalizer. Special spring ar- 
rangements. Pedal leverage designed to afford 
responsiveness to pressure of feet without neces- 
sity for toe action. Motor governor and pneu- 
matic re-wind box carried on bellows. 

Pneumatic Action. Single valve system. Ver- 
tical gravity valves. Adjustable vents. 

Tracker Box. Tracker-bar of solid brass or 
German silver. Eubber tracker-duct tubes. 
Thumb-nut tracker adjustment. 

Motor. 6-point pneumatic type, with three dou- 
ble valves. Transmission gear carried on motor 
frame. Motor valve box on motor frame. 

Croveming Devices and Control. Motor gover- 
nor on bellows controlled by double spring. Com- 
bination rewind and tempo lever on key-slip oper- 
ating pneumatic action-cut-off on bellows and mo- 
^ tor valve on motor frame. Direct mechanical 
hammer-lift through finger buttons on key-slip or 
pneumatic lift similarly controlled. Thumb lever 
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r sustaining pedal effect, operating damper-lift 
eehanically. 

Removal and Replacement. Bellows-system 
eluding pedals is detached in one piece by re- 
eving screws and detaching tubes. Pneumatic 
:tion and tracker-bos with motor complete are 
so removable in similar manner. 

Hesey F, Mcller & Soxs Co. 

This mechanism is designed and manufactured 
T the Henry F. IVIiller & Sons Piano Co. of Bos- 
n, and is used exclusively in their line of pianos. 
Belloics-System. Indirect variation type. Two 
diausters, two equalizers. Does not carry the 
)veming devices, but is a complete imit with its 
jdals, which are attached to center line of ex- 
iusters. 

Pneumatic Action. Double valve type. Eadi 
rimary and secondary with vent is contained in a 
sparate unit box which can at once be removed 
tr examination or regulation. Pneumaties are of 
le diaphragm type, resting horizontally in four 
behind valve box units and operating piano 
jtion through rocMng levers. 

Tracker Box. Metal construction in one piece 
ith frame which holds motor. Motor is above 
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tracker-bos. Tracker duct tubes are rubber. 
Automatic sustaining pedal control also on 
tracker at left side. Tracking device fastened to 
tracker bos. Mechanically operated re-wind. 

Motor. 5-point pneumatic of pouch type, avoid- 
ing leaves. Mounted above tracker-bos. 

Governing Devices and Control. Centralized 
system. Two boses fastened to under side of 
key-bed perform following functions : Eight bos 
has motor governor and motor valve bos, also 
pneumatic governor for treble side of divided 
pneumatic action, controlled by button on key- 
slip. Also contains control for re-wind in connec- 
tion with left bos. Ee-wind is mechanically con- 
trolled by lever operated manually on key-slip. 
Left bos controls right side of divided action with 
CTpression governor, and shares other controls 
(except motor speed) with right bos. 

Bemoval and Bej^ement. Bellows-system 
removes in one piece leaving governing devices at- 
taii^md to under side of piano key-bed. Top ac- 
tion also comes out in one piece complete by re- 
moving side screws. 
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The National Piano Co. 

THE AIB-O-PLAYEB 

’his mechanism is manufactured by the Na- 
lal Piano Co., of Boston, Mass., and is fitted 
) the pianos made by this concern. 
iellows-System. Direct variation type, but 
single by-pass expression governing box in 
imunication. Two exhausters and one equal- 
r. Expression and motor governors and out- 
box are separate from bellows-system. 
Pneumatic Action. Double valve type. The 
mary and secondary valves for each pneumatic 
contained in a seamless metal sheO or cart- 
ge, fastened to the upper surface of the pneu- 
tio and to the trunk vacuum diest, and detach- 
e from both by loosening metal strap attached 
stiffening truss rods. This construeiion is 
id wherever valves are necessary throughout 
ion. A complete new cartridge can be sub- 
nited for a defective unit in a moment Pnen- 
tics strike from back directly through plungers 
wippen of piano action and have regnlatiDg 
ew for regulation of dip. 

Vracher-Box. Carries re-wind lever, and has 
ehanieal tracking adjuster operated by knurled 
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mit at left. Motor, traeker-bos, motor governor 
and motor transmission are all carried together 
on one frame, forming the snperstrncture, which 
is detachable individually. Tubes are rubber. 

Motor. Five-point pneumatic. Carried on 
superstructure to right of tracker-box. Mechan- 
ical gear shift Motor governor immediately be- 
neath motor. 

Governing Devices and Control. Motor gov- 
ernor is on superstructure below motor, and is 
controlled by re-wind lever running into it and 
also by tempo lever operating tempo valve in 
governor valve box. Ee-wind lever also operates 
action cut-off valve in action cut-off valve box un- 
der key-bed of piano at left side. Control levers 
and buttons are arranged as follows, from left to 
right: (1) Sustaining lever operating direct on 
damper lifter rod, and carrying button which con- 
trols pouch in action cut-off box, to cut off action 
wMle running ahead. This is called the “skip” 
button. (2) Split levers, operating bass and 
treble hammer lifting pneumatics above action on 
either side. (3) Tempo lever operating as 
above and carrying expression button which con- 
trols pouch in cut-off box under piano key-bed. 
Tempo lever also carries button which controls 
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re box imder piano key-bed at right. Pouch 
ng in this valve box cuts off motor entirely. 
\emoval and Beplacemenf. Superstructure is 
ached by taking out screws at either end, dis- 
necting motor suction tubes and lever connee- 
is, and loosening screws behind, which hold 
iker-tubes to pneumatic action. This suffices 
tuning and regulating pneumatic action, 
jumatie action can also be detached and re- 
red. Bellows-system comes out in one piece 
jr removing thumb-screws and disconnecting 
fcion tubes. A small recess under the traeker- 
contains an extra valve cartridge with hook 
detaching same from pneumatic action. 

Thb Peebless Piako Peateb Co, 

’his name is given to a form of automatie or 
i-operated automatic player-piano manufao- 
3d by the Peerless Piano Player Co., of St. 
nsville, N. Y. It comes in various forms, not 
P" as a straight pneumatically operated piano, 
with the addition of organ pipes, drums, cast- 
ts, mandolin attachment, cymbals, etc. The 
jest of the latter styles are known as “orehes- 
ns.” 

*eUows-Sy$tem. Eaeetric-motor driven ex- 
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hsust units three in ntunber. "When organ pipes 
are nsed there is also a set of three compression 
bellows driven by same motor. Direct or alter- 
nating current, using light circuits. Equalizer. 
Belt or friction drive to tracker above key-bed. 
Friction drive can be regulated for speed. Motor 
is housed in bottom or in back of piano. 

Tracker-Box. Above key-bed carrying driving 
gear with special type of clutch for drive and re- 
wind. Tracker-bar has marginal perforations for 
all operations. Eubber tubing. 

Pneumatic Action. Single Valve. 

Motor. Electric driving bellows and take-up 
spool on tracker frame by belt or friction drive. 

Governing Devices and Control. Organ feature 
is placed above piano hammers, and can be taken 
down with its casing complete. Organ pipes are 
tuned with test roll by putting them in unison with 
piano strings. Pipes have tuning slides. Main 
electric switch operable by hand as well as by coin 
slot Start and re-wind switch in front of tracker. 
Soft pedal device lifts whole hammer rail by pneu- 
matic, controlled by marginal perforation. All or- 
^n features, with drums, traps, etc., operated by 
pneumatics subject to controlling switches actu- 
ated by marginal perforations. Pneumatic auto- 
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! sustaining pedal device similarly controlled. 
, stop and re-wind after roll is finished op- 
d automatically by pneumatic switches. 
moval and Replacement, Organ feature re- 
ble as above deseiibed. For tuning, 
er box swings forward on loosening bolts 
lold it to piano plate. Pneumatic action also 
stable; but this is not necessary for tuning, 
ws are hung under key-bed and can likewise 
moved, although this is not usually required 
ny purpose. 

Pka.tt-Eead Plaxeb Action Co. 

WASUB XTNIQtTB 

s mechanism is manufactured by The Pratt- 
Player Action Co., of 3>eep Biver, Conn., 
} installed in various lines of pianos. 
lows-System. Indirect variation system, 
exhaust units and one equalizer. Spedal 
of folding pedals. Exhaust units and eqmd- 
liung separately on truii channel board, and 
boxes are mounted on channel board- Bel- 
system carries motor and expression gover- 

dker-Box. Carries an automatic take-up 
device, for alignment of music roll, on left 
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of tracker-box, with single pnenmatic. Tubing 
is rubber. Automatic brakes for music roll and 
take-up spool, operated pneumatically. 

Pneumatic Action. Double valve. In Style 
A, the pneumatics are in two banks facing 
forward, and attack on the piano action ab- 
stract by means of a lever, or auxiliary key, un- 
derneath. Vertical primary facing rearwards and 
horizontal secondary facing forwards, on same 
frame, all massed in two banks, each pair below 
its pneumatics. Vents massed on separate rail 
above top bank of pneumatics, facing forward. 

In Style B, the pneumatics are in two banks fac- 
ing rearward, and attack on a regulating button 
in the wippen. Vertical primaries massed in two 
rows on top of pneumatic action, underneath 
tracker-box rail, with horizontal secondaries 
above pneumatics ; vents massed on separate rail 
at top and rear of pneumatic action. 

Motor. 5-point motor pneumatic. Mechanical 
gear-shift controlled by re-wind lever. 

Governing Devices and Control. Double di- 
vided soft pedal device, with pneumatic lifting 
hammer-rail; controlled by buttons on key-slip. 
Expression governor on right hand side of bel- 
lows-system facing forward, controlling valve box 
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on ti p left liand side. Lever on kev-slip controls 
acee t-valve, and same box contains action-cut- 
off live actuated by re-Trind lever, ilotor gov- 
erno is behind expression governor and controls 
mot< • valve box at top right hand side of bellows, 
fach j forward; is actuated by tempo lever. 

Si mt drive device, actuated by re-wind lever. 
Aut< natic sustaining pedal pneumatic mounted 
xmd« neath key-bed at bass end of piano. 

Ri noval and Replacement. Top action is re- 
mow i by loosening large screw bolts at each end, 
disc* meeting wires and brace to piano plate. 
Tem o indicator coimection and motor tube need 
not e touched. Bellows-system is removed by 
disc( meeting suction tubes, and wires, and 
loos< dng screws in angle irons at top of bellows. 

Pbice & Teeplb Piano Co. 

STMPHONOIiA AND HABMONOLA 

Tl ! mechanisms known by the above names are 
man factored by the Price & Teeple Piano Co., 
Chic go, for their own exclusive use. The fol- 
lowi r description applies to both. 

Bi lows-System. Indirect variation. Two ex- 
haus ers and two equalizers, high and low tension. 
Adji itable torsion springs on units, with ratchet 
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adjustment. Motor and expression governors 
carried on bellows-system. 

Tracker-Box. Tracker-bar is manually sMft- 
able for transposing of keys and carries auto- 
matic single-pneumatic tracking device, controlled 
by flange bearing against paper on left side. 
Thumb nut adjustment also provided. Automatic 
sustaining pedal perforation and on-and-off 
switch. 

Pneumatic Action. Single-valve system. All 
valves mounted on chest at top of action, immedi- 
ately below tracker. All valves can be withdrawn 
separately by taking off hard rubber ring on top 
of each. Valves have metal seats. Pneumatics 
are mounted below on three parallel metal bars, 
each pneumatic being adjustable for position. 
Rubber tubes from valves to pneumatics. Vents 
are massed in one row on brass tube running im- 
mediately below tracker, and have screw adjust- 
ments. Action mounted on metal brackets set 
into key-bed. 

Motor. Six-point pneumatic with three double 
units and three double valves. Mechanical gear 
shift. Tempo valve carried on level with motor, 
and fastened at side of piano. Is made of metal, 
containing rotary metal valve. 
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G verning Devices and Coutrol. Sustaining 
pedi pneumatic for automatic operation and di- 
rect finger lever for manual operation. Double 
divi ed hammer-rail pneumatics contained below 
key- ed and controlled by finger-buttons on key- 
slip, Expression governor with coiled spring ad- 
just lent, carried on bellows together with action 
cut- ff box. Motor governor with coiled spring 
adjt itment carried on bellows and containing 
mot r rewind valve. Tempo and rewind con- 
trol id by combination lever. 

i? moved and Replacement. Pneumatic action 
can e removed by disconnecting two rubber tubes 
(au »matie sustaining and tracking device tubes) 
and aMng out two bolts, one at each end. Action 
is tl m tipped back, drawn forward and taken out. 
Bel] ws comes out in one piece by pulling up two 
spri g latches and disconnecting four rubber 
tub( >. 

The ScHUMAXir Puho Gompaky 
schumahh 

T e Schumann piano player mechanism is the 
pro< net of the Schumann Piano Company of Chi- 
cagi and is used exclusively in connection with 
the ne of pianos manufactured by that company. 
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BeUows-System. Indirect variation type. 
Made in two separate halves, each containing one 
exhaust and one equalizer unit. Also containing 
accenting device, making it possible to accent 
through the pedaling. Either half of bellows- 
system can be disconnected from the other and 
permitted to swing forward on pivots towards the 
front of the piano. Folding pedals pitched to 
obviate toe action. 

Pneumatic Action. Single valve system. 
Horizontal valve with aluminum stem and fibre 
and leather disk. Eegulating system for lost mo- 
tion. 

Tracker Box. Carries pneumatic tracking de- 
vice on top of box, operated through Gager lever 
on key-slip. Transposing Tracker Bar, transpos- 
ing into six keys. 

Motor. 6-pomt, units are in three tandem 
sets. Double acting slide valves. 

Governing Devices and Control. Motor gover- 
nor with Jack-knife cut-off valve on top of pneu- 
matic action, left side. Tempo lever governing 
same and re-wind lever connecting motor gover- 
nor and valve box with action-cut-off valve. 

Stop device to stop motor operated by button 
on key-slip. Double divided hammer-rail lifting 



Individual Mechanisms Descrihed. 153 


pneumatics controlled by buttons on key-slip. 
Pneumatic damper lifter for sustaining pedal op- 
erated by button on key-slip. 

Removal and Replacement. BeUows-system re- 
movable in either of two halves, by disconnecting 
hose, rods, and thumb screws at either top end 
and swinging forward. Pneumatic action re- 
moved by disconnecting tubes and rods and re- 
leasing screws at ends. 

M. ScHXJLZ Co. 

This player mechanism has been developed by 
the M. Schulz Co., Chicago, and is used exclusively 
in the line of pianos lasanufactured by them. It 
contains many features of interest and some novel 
applications of principle. 

BeUows-System. Direct variation. Two ex- 
hausters. One equalizer. Pedal leverage de- 
signed to eliminate “Mek.” Bellows are distin- 
guished for simplidty of design, and elemmesa of 
appearance. Action-cut-off valve box and motor 
governor witii tempo-box are carried on bellows 
trunk- 

Pneumatic Action. Single-valve system with 
novel form of bellows-valve, balanced aad 
weighted, carrying vent in its head. Each valve is 
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immediately above its corresponding pneumatic. 
Valve boards forming reduced pressure ebamber 
are detachable, each with its row of valves. Spe- 
caal regulating screws are provided for regulating 
touch depth and taking up lost motion between 
pneumatics and piano action. The whole action 
may be detached in one piece by removing 4 screws 
and one brace. 

Tracker Box. Immediately above pneumatic 
action. Can be detached completely from the lat- 
ter, carrying tracker-tubes and motor with it. 
Tracker-bar is provided with two-pneumatic type 
of automatic tracking regulator. Eubber tubing. 
Tracker box is detached by removing screws in 
front of pneumatic action, thus detaching front 
muffler board, and then removing rubber tubes 
from metallic nipples on top of action. Guide rail 
holds tubes in proper position for replacing. 

Motor. 5-point pneumatic. Mechanical trans- 
mission gear. Slide valves run on guide rails. 

Governing Devices and Control. Motor gov- 
ernor of bellows-type on front bellows-system. 
Has double spring system and regulating screws. 
Tempo box behind governor and action cut olff at 
bass end of key-bed. Double divided ba-rnTyier rail 
lift for soft pedal controlled by direct mechanical 
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lever action or by pneumatics governed by buttons. 
Direct lever control for sustaining pedal. 

Removal and Replacement. Accomplished as 
above. The whole action is in three large sections, 
each removable separately. xVll parts are inter- 
changeable. 

The J. P. Seebueg Co. 

SEEBtTBG 

This mechanism is manufactured in a line of 
pianos by the J. P. Seeburg Co., of Chicago. It is 
of the coin-operated automatic type. Besides the 
straight player-piano there is also in this line an 
orchestrion with pipes of various voieings, drums, 
cymbals, etc. There is also a player-piano wiili s 
scale of organ pipes added. 

Bello ws-System. — Electric-motor-driven double 
exhaust units. Where organ pipes are used, 
waste air after escape from exhausters is turned 
into organ wind trunk. One equalizer. 

Tracker-Box. Below key-bed. Friction drive 
from bellows driving music spools. Speed gov- 
erned by thumb-screw under key-bed. Bubber tub- 
ing. 

Pneumatic Action. Single valve. 

Governing Devices and Control. Expression 
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governor in equal zer frame controlling Hgli or 
low tension tliroujr i inamial lever on front of shaft. 
Coin-operated ma n switch, pneumatic control. 
Marginal perforations in tracker-bar controlling 
pneumatic sustaining pedal device, pneumatic soft 
pedal device, pneumatic operation of mandolin 
rail, pneumatic stop at end of each piece and 
pneumatic re-wind at end of roU. Organ pipes 
tuned hr test roll in unison with strings. Drums, 
cjTnhals and other features are operated by 
pneumatics through special perforations in rolls, 
with manual operated cut-offs to each. 

Removal and Replacement. "When tuning, pipes 
are removed individually. In orchestrions the 
whole Drum Board with drums and trap arrange- 
ments mounted thereon can be removed in one 
piece by removing screws at each end. Pneumatic 
action can be taken out in one piece. 

The Simplex Platee Piako Co. 

THE SIMPLEX 

The mechanism manufactured by this company 
is made by them for wholesale use. 

Sellows-sysfem. Indirect variation type. Ex- 
pression (2) and motor governors are carried on 
bellows frame. 
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Tracker-Box. Carries hand-operated roll ad- 
juster for correction of tracking. Horizontal 
tracker bar. 

Pneumatic Action. Both double and single 
valve type. Special type of secondary valves 
with hinged disk. 

Motor. 5-point pneumatic. Single Units. 
Mechanical transmission of gear-shift. 

Governing Devices and Control. Expression 
governors for bass and treble divisions of action. 
Suction is normally carried through these gover- 
nors, so that playing is normally soft. By press- 
ing buttons located on key-slip, valves are thrown 
upward in governors, opening suction passages 
independent of governor. This allows for ac- 
centuation. Governors can be cut out entirely by 
lever which keeps buttons in operating position 
and thus holds valves open. Expression gover- 
nors are located at left side of bellows-system. 
Sustaining pedal device is either pneumatic with 
operating pneumatic and button or manual with 
finger lever. Hammer-rail lifter pneumatic also 
used, controlled by button. Tempo and re-wind 
levers control motor valve-box located at right 
side of bellows, together with motor governor. 

Removed and Replacement. Bellows-system 
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can be removed in one piece with all gover- 
nors, etc., by disconnecting tubes and levers 
and taking out thumb-nuts. Top action can be re- 
moved by loosening screws at either end of same 
and disconnecting tempo lever connections to 
tempo indicator. 

SxAXD.iBD PjS'ETXMATIC AgTION Oo. 

This mechanism is manufactured by the Stand- 
ard Pneumatic Action Co. of New York. The 
Standard Player Action forms the regular player 
equipment of many well known player pianos. It 
is designed for simplicity and reliability. 

Bellows-System. Direct variation type. Two 
exhausters, and two equalizers. Folding pedals. 
Auxiliary accenting valve. 

Pneumatic Action. Double valve type. Ver- 
tical primaries and horizontal secondaries in sep- 
arate chests. Vents accessible from front of pri- 
mary chest. Wind trunk connection to bellows. 

Tracker-Box. Tracker-bar has marginal per- 
forations for automatic tracking device. Auto- 
matic tracker is at left side of tracker-box and 
contains two horizontal pneumatics with double 
valves. Tracker duet tubes are metal. 

Motor. 5-point pneumatic. Mechanical trans- 
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mission and re-wind gear. Motor can be thrown 
forward without removing for tuning purposes. 

Governing Devices and Control. Motor gover- 
nor of open jack-knife cut-off type is located in 
front of bellows near right side. Contains also 
motor valve box, controlled by tempo lever and 
containing motor re-wind valve controlled by re- 
wind lever, which also controls action cut-off. 
Finger lever making direct mechanical connection 
to damper lifter for sustaining pedal effect and 
direct finger lever hammer-rail lifters operating 
mechanically, on divided hammer-rail. 

Removal and Replacement. Top action is re- 
moved by taking out screws which fasten action 
to trunk passage at left side, and end fastening 
screws. Bellows come out in one piece by re- 
moving large fastening screws at each side and 
disconnecting rods and hose. Tuner need not re- 
move top action to tune. 


Stegeb & Sons Piano MANUFAcmrBiNO Co. 

STEGEB NATCTEAL PIAVEE 


i 


This mechanism is manufactured by the above- 
named concern for their exclusive use. 

Bellows-system. Direct variation. 2 exhaust- 
ers and 2 equalizers, high and low tension. Motor 
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governor, motor valve and action cut-off boxes 
are carried on bellows frame. Special folding 
pedals. 

Tracker Box. Carries tracking device operated 
manually by thumb nut at left side. Tubing to 
valves is metal ; in older models sometimes rubber. 

Pneumatic Action. Pneumatics are placed for- 
wardly and operate rocking levers to piano action. 
Valves are accessible and individually adjustable 
from front. 

Motor. 5 point pneumatic, single units. Me- 
chanical gear shift. 

Governing Devices and Control. On newest 
models all control levers and buttons are massed 
on shelf which pulls out from under key-bed, lock- 
ing keys in same operation. Some models have 
left thumb lever for lifting entire hammer-rail. 
All have double divided hammer-rail lifting pneu- 
matics disposed in front of rail or at side of piano 
action, controlled by finger buttons on shelf or 
keyslip. Left little finger lever direct connected 
to damper lift rod for sustaining. Tempo lever 
controls slot in box on bellows frame at right side, 
next to tempo governor of bellows type. Action 
cut-off valve is in action cut off valve box at left 
side of bellows and together with motor rewind 
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drive valve in motor valve box is controlled by re- 
wind lever. 

Removal and Replacement. Pnenmatie action 
and motor come out by removing large bolts at 
either end, disconnecting motor tube and tempo 
indicator rod. Bellows system is removed by un- 
screwing metal supports in front of exhausters, 
disconnecting rods and withdrawing. 

The SiEBtjiTa Co. 

The Sterling Player mechanism is manufactured 
by the Sterling Co., of Derby, Coim., and is of 
their exclusive design, being fitted only to their 
own line of pianos. 

Bellows-System. Indirect variation type. 
Two exhausters, one equalizer. Bellows frame 
carries motor and expression governors. Motor 
and expression valve boxes are carried above, 
fastened to the underside of piano key-bed. 

Pneumatic Action. Double valve type. Pri- 
mary pouches are in form of small diaphragm 
pneumatics, with the vent to each sunk in its 
upper surface. Secondaries are immediately be- 
neath and vertical. Pneumatics have operating 
ends toward front of piano and actuate rocking 
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levers whicli engage vdth abstracts of piano ac- 
tion. 

Tracker-Box. Contains tempo indicator. 
Tbumb-nut for correcting position of mnsic-rolL 
Tracker-duct tubes are rubber. 

Motor. 5-point pneumatic. Mechanical trans- 
mission gear with special non-blocking take-up 
spool cog. 

Governing Devices and Control. Expression 
control, as stated above, through bellows governor 
and expression valve box controlled by accent 
lever on key-slip. Hammer-rail lifting pneu- 
matics above hammers at each end of scale, con- 
trolled by buttons on key-slip. Motor governor 
as stated above with motor valve box fastened on 
under side of key-bed at right end, controlled by 
tempo lever. Ee-wind lever controls re-wind mo- 
tor valve in motor box and action ent-otf in ex- 
pression box at left end. 

Removal and Replacement. Bellows-system 
comes out by taking out screws at each end, dis- 
connecting rods, hose and pedals. Top action is 
removed in exactly similar manner. 
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Tel-Elecibic 

This mechanism is manufactured by the Tel- 
Electric Co. of Pittsfield, Mass., and may be in- 
stalled in any type of upright or grand piano. 

On account of the original system on which this 
mechanism is designed and constructed, it is nec- 
essary to adopt for its description a special 
method; as follows: 

Principle of Operation. A series of magnets 
is suspended in a shallow box underneath the key- 
bed of a piano. Each magnet is connected with a 
key of the piano by means of a wire running 
from the bottom of each key through the key-beii 
to the armature of the magnet. When energized, 
the magnetic field influences the armature, which 
turns pulling down the wire and operating the 
key. 

Selection and Control. A control box is pro- 
vided, connected with the piano only by a cable 
running to the box of magnets. This control box 
may therefore be operated at any distance from 
the piano, within the length of the cable. The 
control box contains a delicate motor for turning 
the music roU. The latter is a narrow continu- 
ous strip of brass, about five inches in widtii and 
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wound on a spool. The tracker-bar contains deli- 
cate contact-points and the circuit is completed 
for each by the incidence of perforations in the 
roll. A rheostat of special design controls the 
force of the current and consequently the force 
of touch, while a similar device controls the motor 
speed. Both of these elements may be controlled 
by hand or by automatic electric devices con- 
trolled by the roll. 

VosE * Sons PiAno Co. 

VOSE 

This mechanism is used in the Vose piano ex- 
clusively, being manufactured by Vose & Sons 
Piano Co. 

Bellows-System. Indirect variation. Two ex- 
hausters and one equalizer. Special folding ped- 
als. 

Tracker-box. Carries automatic tracking de- 
vice with two pneumatics nnder box, and mar- 
ginal perforafions. Automatic sustaining-pedal 
perforation opened and closed by switch. Tubes 
are rubber. 

Pneumatic Action. Double valve system. 

Motor. Five-point pneumatic, with mechanical 
gear shift. 
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Governing Devices and Control. Sustaining 
pedal pneumatic at left of bellows under ker-bed, 
with automatic perforation in tracker-bar and fin- 
ger button on key-slip. Double divided hammer 
rail lifting pneumatics above action at right and 
left sides. Expression governor controlled by 
finger lever on key-slip, at left side of and behind 
bellows system, carried separately on sides of pi- 
ano. Expression governor is of bellows tjpe 
with adjustable coiled spring. Action cut-oflf 
carried in same box. Motor governor and mo- 
tor valve box at right side behind bellows, carry- 
ing tempo-slot and rewind drive valves. Tempo 
lever on key-slip. Bewind lever on key-slip. 
Key-lock actuated by pulling down key-slip. 
Auxiliary tempo-valve in tempo-valve box, actu- 
ated by finger plate on key-slip. 

Removal and Replacement. Pneumatic action 
can be removed by disconnecting rods and taking 
out large screws, one at either end. Bellows- 
system is removed by doing exactly the same 
thing. 

M. Weltb & SoHH 

This mechanism is manufactured by M. Welte 
& Sohn of Freiburg, Germany. It is constructed 
both as a separable cabinet which may be placed in 
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front of any grand or upright piano or as an in- 
terior attachment placed mthin a modified tip- 
right piano ease. It is intended solely as a re- 
producing player, using rolls which record the per- 
formances of artists. Hence the following de- 
scription is general in character. 

Bellou's-System. Is driven by an electric mo- 
tor and contains a set of exhaust units with equal- 
izers, expression governors and similar devices. 

Pneumatic Action. Double valve system. 
Welte type. 

Expression Devices and Control. A rheostat, 
controlled by pneumatic switches operated by mar- 
ginal perforations in the roll, governs the speed of 
the electric bellows motor, and so controls the 
vacuum tension. Divided pneumatic hammer-rail 
lifters and pneumatic sustaining pedal device op- 
erated by marginal perforations. Expression 
governors for controlling accent operated in sim- 
ilar manner. Entire operation is automatic, con- 
trolled entirely by record roll. Starting, stop- 
ping and re-wind of motor controlled automat- 
ically by pneumatic switches controlling electric 
cut-outs. Tempo is governed by phrasing of rolls, 
wMeh are records of the playing of individual ar- 
tists. 
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Some models are placed in key-board-less 
pianos, while others are fitted into enlarged up- 
right piano cases, having the pneumatic actiou 
above the hammer-rail. For grand pianos, the 
cabinet tj^pe is used. 

Weseb Bbos. 

This mechanism is manufactured by Weser 
Brothers, New York, and is used exclusively in 
the line of pianos manufactured by that firm. 

BeUows-System. Is fitted with both foot-pedal 
and motor driven exhaust units, so that operation 
may be either personal or automatic as desired. 
Self-dropping pedals of special folding design. 

Tracker-Box. Carries automatic tracking de- 
vice and threaded guiding wheel, whereby any 
width of music roll can be accommodated. 

Pneumatic Action. Single valve type. Flex- 
ible contact between pneumatic and piano action. 
Pneumatic action massed in three banks. Me^ 
cap vents in front immediately accessible un- 
covering valve chest cover. Lost motion r^ula- 
tion on pneumatic and regulation for ioutdi depth 
of same on regulating rail in front of piano action 
abstracts. 

Governing Devices and Control, Automatic 
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hammer lift working from equalizer wall. Dou- 
ble divided hammer-rail lift operated by buttons 
on key sBp. Accent lever working on espression 
box and sustaining lever operating direct mechan- 
ical action of damper lifters. Tempo and re-wind 
controlling valves in motor valve box and action 
cut-off. 

Removal and Replacement. Both bellows-sys- 
tem and pneumatic action are removable immed- 
iately in unit form, the former without the use of 
screw-driver. It is not necessary to remove 
pneumatic top action to tune the piano. 

Wilcox & White Co. 

THE ANGBLUS 

Manufactured by The Wilcox & White Co., Mer- 
iden, Conn. The Angelus is made for both up- 
right and grand pianos and is also made in cab- 
inet form. It contains many exclusive features 
which have gamed for it widespread fame. 
The Angelus is incorporated regularly in several 
pianos. 

GEITEBAL DESCEEPTIOlSr 

Bellows-System. Indirect variation. Two ex- 
iaust units and one equalizer. The bellows-sys- 
^em carries the sustaining pedal pneumatic 
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and motor governor. Expression control pneu- 
matics for tlie bass and treble ends of the ac- 
tion are located at each end of the piano case be- 
low keybed. 

Pneumatic Action. Above keybed. Double 
valve system. Pneumatics are of the diaphragm 
type, being inflated instead of exhausted for op- 
eration. This system is peculiar to the Angelas. 
The diaphragm pneumatics act on lifters which 
engage the abstracts of piano action. 

Tracker Box. This is located immediately 
above pneumatic action. Contains tempo indicat- 
ing dial. Tracker tubes to primaries are of a 
special composition. The Angelus may also be 
fitted with a duplex spool box and tracker, 
whereby both 65 and 88 note music rolls may be 
used. Is also fitted with lever for aligning note 
perforations with ducts in tracker-bar. 

Motor. Five-point pneumatic. All units in a 
straight line. Placed above keyboard of piano 
on level with top of tracker box. 

Governing Devices and Control. Motor gov- 
ernor is controlled by a phrasing lever, where- 
by the air exhausted from the motor is at all 
times under perfect control of the performer. The 
motor governor also contains the ordinary tempo 
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valve eonnected to the tempo lever on the front 
edge of key-slip. All other expression levers are 
also located on the front edge of the key-slip and 
Trhen not in use are covered by the folding key- 
slip. The opening of the key-slip canses the foot 
pedals to fall into player position. Folding 
up the key-slip and giving one or two de- 
pressions to the foot pedal causes them to retract 
into the piano case, so it is not necessary to stoop 
and fold the pedals when the instrument is to be 
closed. Ee-roll lever controls action cut-off 
valve, which is situated in the equalizer. The 
same lever also controls the re-roll valve in 
the motor governor. Two expression control 
pneumatics for divided action are incorporated 
in the Angelas and the emphasizing of the 
melody notes can be done either by the buttons 
actuated by the fingers of the left hand or the 
melody notes may be automatically emphasized 
by the melodant, actuated through primary a nd 
secondary valves so that when the small mar- 
ginal perforations in the music roll register with 
ducts in the tracker, the melody note which has 
been advanced slightly on the special roll, is 
sounded at high tension, with the accompaniment 
notes following at low tension, the operation 



Individual Mecha/nisms Described. 171 


being made possible by the advancing of the mel- 
ody note, thus giving time for the melodant per- 
foration to pass the tracker, opening and closing 
the special by-pass in expression governor. The 
graduating accompaniment lever operates a by- 
pass valve so that a crescendo or diminuendo effect 
may be given to the accompaniment notes. The 
graduating melodant lever affects the volume of 
the emphasized notes. One lever controls the 
graduated melodant, the graduating accompani- 
ment and the melodant. The sustaining pedal 
lever can be worked by the thumb or automatically 
by means of perforations in the note sheet through 
a pneumatic. 

Removal and Replacement. Top action is re- 
moved by extracting the supporting screws and 
disconnecting the re-wind and tempo lever wires. 
Bellows system easily removed for inspection if 
necessary. 

Angelus Grand. Is exactly the same as above 
except that it is adapted to grand pianos. The 
Angelus action is behind the fallb(^rd of the 
piano and contains the diaphragm pneumatics. 
The bellows system is fitted under key-bed between 
the posts of the piano and is completely hidden. 
Foot pedals are contained in the Attorn part of 
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the lyre, into which they fold when not in nse. 
All of the features described above are found in 
the Angelus Grand. 

Cabinet Angelus. Same as above, but fitted 
into cabinet ease so it may be placed in front 
of any piano. 

Orchestral Angelus-Piano. This piano con- 
tains a set of organ reeds in addition to the pneu- 
matic action and is also fitted upon special order 
with a mandolin attachment. The organ reeds 
may be played from the manual keys of the piano 
or from the music roll, and the reeds and piano 
may be played separately or simultaneously. 

WiiTTEs & Co. 

This mechanism is manufactured by Winter & 
Co. of New York, and is used by them exclusively 
in their pianos. 

Belloics-System. Indirect variation type. 
Two exhausters and equalizers. Bellows carries 
expression and motor governors. 

TraeJcer-Box. Carries automatic trachmg de- 
vice. 

Pneumatic Action. Double valve type. 

Motor. Pneumatic type. Mechanical gear 
shift. 
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Governing Devices and Control Expression 
governor mth expression valve box controlled by 
finger lever. Finger snstaining lever witb direct 
mechanical action. Donble divided hammer-rail 
lifters controlled by buttons on key-slip. Tempo 
and rewind levers operating in motor and expres- 
sion boxes to control tempo and rewind motor 
valves, and action-cut-off valve. 





Chaptee L 


THE arcraro boll. 

The scope of the present work demands no 
more than briefest mention of the music-roll. 
This is not because that element of the piano 
player is not important, but because almost every- 
thing about it is sufficiently obvious of itself. 
There are some points, however, that are worth 
comment. 

Essentially, the music-roll is a sheet of paper, 
wound upon a spool, of standard width, and per- 
forated with holes which represent positions on 
the tracker-bar of the player mechanism occu- 
pied by ducts corresponding with the playing 
pneumatics. The method of perforation differs 
among various manufacturers, but in general it 
consists of laying out on paper the notes of a 
composition in lines which are identical in length 
or have a definite ratio thereto with the perfora- 
tions which are to be produced later. The length 
of each line is determined by the time-value of 
the corresponding note on the score. Eadi duct 
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on the tracker-bar corresponds, as it were, with 
one key of the piano, and so each perforation on 
the paper must have a definite position according 
to the particular note it represents. Hence, by 
means of a scale, the arranger is able to place his 
pencil lines in the right positions. The precise 
basis of length upon which the arranger proceeds 
differs according to his judgment of the speed at 
which the roll should travel over the tracker-bar.. 
Thus pieces which are to be played with slow ef- 
fect are always laid out on a longer basis than 
such as are to be played rapidly. There are many 
other details, of course, but these belong to the 
domain of the arranger. 

The notes having been laid out in this manner, 
the pencil lines are punched out, and the resulting 
“master-sheet'' is used for the reproduction of 
rolls by means of the perforating machine. The 
latter may be pneumatically or electrically or oth- 
erwise operated. 

All in aU, it can hardly be said that the music- 
roll has kept pace with recent improvements in 
player mechanism- Nor is this to be wondered at, 
for the ideal roll is perhaps pretty nearly im- 
possible of achievement. Nevertheless, there are 
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looking towards the further improvement of 
the music-roll which caimot be lightly dismissed. 
The object of these is to bring the roll into a po- 
sition where it may the more rightlj- fulfill its 
functions as the controller of the player-piano 
and as the substitute for the pianist’s score. 

The most important of these movements is ex- 
emplified in the so-called ‘ ‘ record-roll. ’ ’ Here we 
have a picture of the playing of a certain pianist, 
recorded from his actual work at the piano and 
reproduced in the form of a roll. Such records, 
of course, are not yet brought (except in the case 
of one instrument) to the point where they afford 
reproduction of the artist’s tone-shading, accent- 
ing and dynamics, but are confined to reproduc- 
ing his phrasing and pedal control. That is to 
say, the record shows what keys were pressed by 
the artist, how long each was held down, and how 
he manipulated the sustaining pedal. Even so, 
they have a great value as guides to the amateur, 
who thereby may obtain an excellent view of the 
artist’s conception regarding any particular piece 
of music. 

Of course, there is another side to these rolls; 
one not so obviously advantageous. It is con- 
tended by many that the record-roll is a step back- 



180 


The Player-Piano Up-to-Date I 

ward in that it takes away from the player-pianist 
all necessity for personal phrasing and coloration 
and therefore tends to turn him into a mere au- 
tomaton, thus destroying the musical value of the 
player-piano as an instrument for personal in- 
terpretation. The objection is probably rather 
academic. The future of the record-roll is no 
doubt certain, and its career will decidedly be 
interesting. 

Other attempts have been made to improve the 
roll in its capacity of musical guide. The metro- 
style markings are familiar to all, and the artistyle 
indications have also obtained fame. The object 
of all these is to give the amateur a guide to phras- 
ing or dynamics without taking away from biTn the 
power to impart his own interpretative ideas at 
will. Generally speaking, expression lines, spe- 
cial markings for phrase changes and more eare- 
fnl editing than ever are to-day the commonplaces 
of all music-rolls. 

The old idea that an arranger must alter the 
swres in order to render them more pleasing when 
played by the player-pianist has almost entirely 
disappeared with the advent of the 88-note player- 
piano and roH. When the 58-note and 65-note 
ranges represented the greatest heights to wHdi 
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player mechanism had risen, scores were often 
very meagre when compressed within these lim- 
its. To-day, however, the full-scale roll has elim- 
inated all necessity for re-arrangement, and there- 
fore for embellishment, especially of the sort that 
so often disfigured music-rolls in the old days. 

A recent addition to music-rolls is the sustaining 
pedal perforation, which is now becoming a recog- 
nized part of the complete product. Here, the 
arranger, or (in case of a record-roll) the pianist 
himself, indicates the places where the sustaining 
pedal should be put on and off, which indications 
are later reproduced in the form of perforations 
at the left or bass margin of the roll, registering 
with a duet leading to the pneumatic which oper- 
ates the damper lifter. Other marginal prefora- 
tions to be foxmd on the music-roll are for the 
automatic aecenter when such is present and for 
the automatic stop and start pneumatics when the 
roll is designed for a win-operated or similar 
instrument. 

The Buffalo conference of 1909 settledi definitely 
the dimensions of music-rolls for all time, and 
thus introduced an element of certainty that be- 
fore had been lacking. The agreements made at 
fTiig time settled all dimensional questions thor- 
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ongMy, and established once for all the scale of 
nine perforations to the transverse inch. Player 
manufactnrers therefore are able to make their 
trackers to an absolute standard and may remain 
confident that any music-roll made to-day will fit 
them perfectly. 

The original wooden spool and flanges of the 
music-roll have been almost entirely abandoned in 
favor of hard-rubber or metal flanges and card- 
board spools. Moreover, the paper itself has 
been greatly improved with respect to its ability 
to resist the influences of moisture and dryness, 
so that shrinking and swelling no longer are to be 
dreaded as once they were. In fact, the auto- 
matic tracking device to-day might almost be 
dispensed with, although when it was introduced 
nothing seemed to be more necessary. 

It is not probable that the immediate future will 
see any really marked changes in the make-up of 
music-rolls. Such changes as do occur will prob- 
ably be along lines already laid down, and while 
we may look for greater reliability, greater care 
in arranging, and greater uniformity in mechani- 
cal structure during the nest few years, it is 
hardly to be expected that any radical improve- 
ments will be heard of. 
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COIK-OPEEATED, BEFEODtrCING, AJfD ELEClfilC MKCH- 
AiriSMS. 

Coor-OPEEATED PlAYEB-PUXOS. 

The principles upon which coin-operated in- 
struments are constructed are the same as have 
already been so fully discussed in previous chap- 
ters. Such differences as exist are to be traced 
entirely to the fact that the coin-operated player- 
piano is an instrument in which every needful 
function is performed automatically, by machin- 
ery that needs no human intervention. Since the 
pneumatic principle is retained, the coin-operated 
player-piano differs from the ordinary player 
only in that it has attached to it a number of auxil- 
iary devices for automatic stopping and starting:, 
and for automatic operation of tiie soft and loud 
pedal devices of the piano, together with such pre- 
cautionary attachments as may be necessary to 
protect the coin-operating feature from harm. 

It is obvious that the power to run the bellows 
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must be provided in some form capable of adapta- 
tion to the space limitations of the piano. An 
electric motor is consequently employed, and since 
it operates the exhausters at much higher speed 
than is possible with the human foot, the latter 
are always made considerably smaller than with 
the ordinary player-piano. It is customary to use 
three exhausters arranged on one trunk, fanwise. 
Inasmuch as the expressiveness of the automatic 
piano is not a matter of immense importance, it 
is possible also considerably to simplify the whole 
bellows-system. 

The roll driving motor of the automatic player 
sometimes follows standard practice, but the 
system is becoming common of driving the take- 
up spool and chucks direct from the electric motor, 
through a transmission gear. Sometimes a fric- 
tion gear is used, in which case the change from 
forward drive to re-wind is very simple. 

Starting and stopping can of course be con- 
trolled through perforations in the music roll, 
operating on valves and pneumatics adapted to 
make or break electric contacts. 

The valve and pneumatic action of these auto- 
matic player mechanisms is always planned for 
simplicity and durability in the face of hard work, 
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rather than for delicacy and refinement. To-day 
the tnner or repairman finds in snch instruments 
as the Peerless, the Seehnrg or the Cremona won- 
derful strength and simplicity, combined with a 
capacity for standing up under strain which can 
only be called amazing. In earlier days this 
condition of affairs was not so frequent by any 
means, and old style instruments of the coin- 
operated type are, therefore, usually rather puz- 
zling to the inexperienced repairman. Neverthe- 
less, it is quite proper to say that nobody who has 
read carefully the first two parts of this book 
need be afraid of anything at all in the way of 
coin-operated pianos, if only he will use his com- 
mon-sense. A thorough understanding of pneu- 
matic mechanism is better than all the directions 
that one could give in an hundred pages. 

The only point, in fact, which requires any 
further statement here has to do with the electric 
motor and its connections. The manufacturers 
of coin-operated instruments invariably send out 
with their instruments full directions for the care 
of such motors, which indeed seem to be almost 
fool-proof, judging by what they have to undergc 
and how they stand np under the strain of nre. 

One more point : The music-rolls used for coin 
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operated instnunents differ somewiiat from the 
usaal style. Some of them are continuous, wind- 
ing over the tracker in an endless belt, and con- 
taining several selections, which are thus repeated 
over and over again. Others are wound on very 
large spools which re-wind automatically when 
the whole is played through. The tuner or re- 
pairman will have no difficulty in handling any of 
these features, however, if he will but keep in 
mind that the pneumatic principles are the same 
as in any other player and that the controls are 
automatically operated through marginal perfor- 
ations in the paper. 

The Weltb Piaito. 

This very remarkable instrument deserves spe- 
cial mention, although it belongs, in essence, to 
the same mechanical type as the coin-operated 
player-piano. The Welte is a player mechanism 
wMch comes in three forms : (1) as a cabinet, (2) 
in combination with a key-board-less piano, (3) 
in combination with a piano of regular style. 
Fundamentally it is a pneumatic player mechan- 
ism, operated automatically in all its functions, 
and reproducing the precise characteristics of the 
playing of some artist. The rolls used on the 
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Welte are made direct from records produced by 
the actual playing of pianists at the key-board of a 
piano. The rolls themselves, therefore, con tain 
the artist’s characteristic phrasing, in that each 
perforation is exactly of a length corresponding 
with the time the note was held down by the pian- 
ist’s fingers on the key. The position of each 
perforation in order of succession likewise di- 
rectly corresponds with the artist’s phrasing. 

But the Welte does more than this. It approxi- 
mates, with marvellous fidelity, the pianist’s at- 
tack, dynamic control, and pedaling. The bel- 
lows-system is operated by an electric motor, and 
the dynamic intensity of the key-attack is cxm- 
trolled by a series of marginal perforations in the 
roU and tracker, which control pneumatics where- 
by the speed of the motor, and consequently the 
pressure level, may be altered instantly, and as 
rapidly as desired. Starting and stopping are 
also controlled by pneumatic means. 

The artistic possibilities and aufidevements of 
the Welte are practically unlimited. Its tech- 
nical details may be easily understood, when ex- 
amined in the light of the general instmctions 
contained in this book. It may be regarded for 
mechanical purposes as a highly refined and de- 
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veloped type of automatic player, without the coin 
feature, and with automatic expression controls 
of an eminently eflScient nature. Its fine work- 
manship, and the obviously high skill of its 
makers will provoke the admiration of every good 
mechanic. The Welte is a German instrument, 
and was developed by M. Welte & Sons, of Frei- 
burg, who have for many years been eminent as 
builders of automatic pipe-organs and similar in- 
struments. 


Other Automatic Piatebs. 

Germany, for some reason or other, has been 
especially forward in the invention and develop- 
ment of player mechanisms of the reproducing 
type ; that is of mechanisms which are intended to 
serve as the ‘means for the reproduction of some 
person’s performance, and not as a vehicle for 
personal interpretation. The Welte is perhaps 
the most famous of these, but it would be wrong 
to pass by so ingenious and remarkable an in- 
strument as the so-called “Phono-Iiszt Violina.” 
This piece of ingenuity is the product of the great 
house of Ludwig Hupfeld, and consists essentially 
m the combination of a reproducing player-piano 
with a very ingenious automatic violin player. 
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The latter employs three regular violins and by 
means of most ingenions pneumatic arrangements 
causes the approximation in marvelous fidelity 
of such refinements of violin technic as the stac- 
cato, tlie vibrato, the pizzicato, and so on. A bow 
of horse-hair mounted on a ring which revolves 
outside and in contact with the violins is the sound- 
producing medium. The approsimation of per- 
sonal violin playing is really wonderful. 

The same house (Hupfeld) are also responsible 
for a successful cabinet reproducing player, like 
the Welte, and for a player-piano interior mechan- 
ism, adapted for both uprights and grands, con- 
taining many inge3aious refinements, but which is 
not at present (1913) in use in the United States. 

EueCTBIO PliAYBE MncHAinBics. 

It has often been supposed that the electric cur- 
rent would sooner or later assume first place in 
the affection of player inventors- So far, how- 
ever, the attention of designers has been ahnoet 
entirely concentrated on the pneuxnatie system. 
ATid there are good reasons for this. The electric 
energy, in any shape in whidi we can at present * 
employ it, and with regard to any particular sort 
of which we can devise for its use, is 
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not yet susceptible to the sort of control which is 
ideal for the player-piano. That control is above 
all things required to be flexible, to such a degree 
as is unknown in any other sort of machinery. 
Precisely here electric machinery is at fault. 

Nevertheless, there are two types of electric 
mechanism which have survived the struggles and 
storm of the last few years and which appear to 
be on a firm foundation. Neither, so far as con- 
cerns detailed technical description, have any lai^e 
interest for the readers of this book. The men 
who should repair or regulate them are the ex;- 
perts from the manufacturers’ shops. But a gen- 
eral idea of their make-up and methods cannot 
fail to be interesting. 

The first of these which we shall consider is the 
Tel-Electric. Essentially this consists of a series 
of magnets, assembled underneath the key-bed of 
a piano and connected each with one key thereof. 
The magnets are energized through a controlling 
box over whidi travels a brass perforated roll 
about 5 indies in diameter. This roll makes and 
breaks contacts with the magnets. A small and 
delicate electric motor is provided to wind the 
roll, and by means of delicate resistance appa- 
latus can be controlled as to speed by the per- 
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former. Similar devices are used for mcreasiag 
or decreasing the force of the energizing current, 
either automatically through the roll, or at the 
will of the performer, whereby dynamic degrees 
can he controlled and accents placed, appropri- 
ately. 

The Tel-Eleetric mechanism is peculiar in that 
the controlling box is detached from the piano, 
being attached to the magnet box only through a 
flexible cable. Thus the performer may sit at 
any required distance from the piano while play- 
ing. Either upright or grand pianos may be 
fitted with the Tel-Eleetric mechanism. The ex- 
pressive capacity of the Tel-Electric has been 
greatly enlarged and refined in the last few years 
and the mechanism now begins to compare favor- 
ably with other types in these important respects. 
The ordinary light current may be used to operate 
this player or, in the absence of enrrent, storage 
batteries are available. The consumption of enr- 
rent is very low. 

The ElectreUe is also an electro-magnetic medi- 
nniaTTij but its operation is somewhat different. 
Essentially it consists of a line of small magnets, 
which when ener^ed throw forward shoes, which 
catch upon a revolving rail and are held in place 
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until the contact is broken. The shoes are con- 
nected with the piano action and operate it di- 
rectly. The mechanism is placed above the key- 
bed of the piano. The tracker-box slides out of 
sight, when not in use, beneath the key-bed, 
whence it can immediately be withdrawn for play- 
ing. The performer sits in front of the piano, 
with his hands resting upon the control levers on 
the tracker-box, and his feet on the piano pedals, 
which he employs just as does a manual pianist. 
The tracker-box contains a bar which is electric- 
ally energized, and above that a series of small 
contact brushes, one for each magnet, spaced so 
as to conform with the nine-to-the-inch scale of 
the paper roll. Eegular rolls are used. When 
the paper is unperforated it acts as an insulator 
between bar and brushes, but when a perforation 
appears it permits the corresponding brush to 
touch the bar and complete the circuit for that 
particular magnet. The revolving rail is actuated 
by a small electric motor, which also turns and 
re-winds the roll, its effect upon the latter being 
governed (for tempo) by a delicate brake under 
the hand of the performer. 

The expressive capacity of the Electrelle apart 
from its phrasing control noted above, is provided 
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by a device which is not electric and which can be 
(as it has snccessfnlly been) applied to pneumatic 
mechanisms also. It consists of an auxiliary 
hamm er-rail, in three sections hinged together, 
and operated by three finger-keys in such a way 
that the line of hammers may be bent into any 
desired shape, thus permitting the performer to 
bring any ham m er as near to the strings or as far 
from them as he desires. In this way, the stroke 
of any hammer may be lengthened or shortened 
and the tone-force controlled absolutely. When 
the device is in use, the hammer-line is moved up 
closely to the strings and the manipulator pro- 
ceeds to lengthen their stroke as required by 
pressing the keys downwards, or to shorten it by 
letting them up. Each key controls one of the 
hinged-together sections, and by combining the 
key movements all sorts of combinations may be 
effected. In fact, two separate and distinct ac- 
cents may be obtained at one time, over the gen- 
eral level of sound. This flexible control is highly 
efiScient. 

Eleetridty provides a form of energy which in 
every line of activity is rapidly superseding all 
rivals. In the case of player mechanism, the 
electro-magnetic prindple is the only one that has 
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yet been tried. But it is not the only possible 
one. If the present difiSculties are ever entirely 
overcome, the electric current will perhaps show 
its superiority over all other forms of energy in 
no uncertain way. When that time comes, the 
pneumatic man will have to take a back seat. 
But that time is not yet here, nor can one say 
whether it will come. 
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Chapteb I. 


Manufacturers of player meehanisms now make 
a general practice of supplying technical cata- 
logues describing the make-up of their actions, 
and pointing out the directions to he followed in 
repairing faults or maintaining efficiency. Inas- 
much as every player mechanism has its peculi- 
arities, it would be obviously impossible for me to 
give all the information in this chapter that would 
enable a tuner or repairman to learn the details of 
each player on the market. Xor is this necessary, 
in view of the abxmdanee of literature already ex- 
tant, as above remarked. But there is one thing 
that can and should be done in this place. Just as 
the technical catalogues of manufacturers do not 
and cannot take the place of a general treatise like 
this, so also the statements on regulation and re- 
pair which are contained in those booklets require 
to be supplemented by some remarks of a general 
nature, intended to give the tuner or repairman 
a better understanding of the larger elements in 
the problem, but not attempting to specialize. 

Certain general principles ought indeed to be 
observed by the tuner or mechanic who under- 
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takes to repair all makes of player mechanism. 
Incidentally, it might he said that an excellent 
habit is to carry in the tool-case copies of the tech- 
nical catalogues issued by the different player 
manufacturers. The whole bundle makes a small 
package, and the advantage of having at hand al- 
ways such precise information is greater by far 
than any trouble involved in carrying the booklets 
around. Every one of the systems treated in this 
book has been technically described by its manu- 
facturer and the principles and practice of regu- 
lation and repair set forth. 

No tuner should ever approach a player-piano 
without a test-roll. No matter what may be the 
nature of the complaint, the test-roU is the only 
certain indicator of trouble. It may be used to 
test motor speeds, motor defects, valve and pneu- 
matic troubles, weaknesses in the bellows-system, 
leaks, and every other sort of difSculty that may 
oonceivably present itself. This is a cardinal 
prindple for every good repairman. 

It will be well here to set forth a number of the 
principal symptoms of player trouble and explain 
their causes, with the means for setting them 
right 

1. MepetiUon slow or sluggish. Probably the 
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vents somewhere are choked. Clean out tracker- 
bar with a suction pump or expose vents and clean 
each one with a needle. Unless vents are open, 
pressure cannot he readily reduced in tracker- 
duct; a requisite to rapid repetition, 

2. Note speaks when pedals are operated hut 
before perforation in paper registers with its duct. 
This shows that the pneumatic is collapsing 
through faulty action of valves or through some 
cause that affects the valves. See if tracker-duct 
tube is disconnected, or valve disks held open by 
some foreign substance lodging under them. 
Lastly, look for any leaks in valve board admit- 
ting air to valves and operating them. 

3. Note does not speak when perforation ap- 
pears. This shows that pneumatic does not col- 
lapse. See what is preventing valves from work- 
ing. See if air passages are blocked. Lastly see 
if pneumatic is defective or disconnected from its 
seat, or has its (»vering tom. 

4. Music plays while re-winding. This shows 
that action cut-off valve does not work. Examine 
and remedy accordingly. 

5. Motor drags or races. If motor drags on 
hard pumping, this shows that motor governor 
closes too much- Strengthen spring or adjust 
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regulating screw. The reverse action will rem- 
edy the difiSculty if motor races under hard pump- 
ing. 

6. Music does not track. If the player has an 
automatic tracker, examine to see whether the lat- 
ter is working. If not, clean valves and try again. 
If there is no automatic tracker, adjust tracker- 
bar and try over with different rolls. See if rolls 
are in good condition. 

7. General weakness of action, lack of resist- 
ance to pedaling, inability to get accents, etc. 
This invariably proves that the exhaust connec- 
tions between bellows and top action are loose, or 
that the action is leaking somewhere. Examine 
and remedy accordingly. Especially see that 
valve boards are screwed down tight and look for 
any hair-line leaks in wooden boards. Stop these 
with sheUac. 

8. General considerations on old player actions. 
Player actions which are over five years old are 
likely to suffer from a multitude of maladies pecu- 
liar to themselves. This is because the interior 
player mechanism of that age or older is usually 
harder to get at, less durably made, and more 
CMnpiieated than its brethren of to-day. One spe- 
cial fact will always be apparent to the repairman, 
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and that is that the older a player mechanism is, 
the more leaky and porous it becomes. Not only 
so, but the pouches begin to get so weak and worn 
out that they almost fall to pieces when tonched. 
A player action that is entirely worn out is some- 
thing that had better be sent back to the factory 
for rebuilding. There is no satisfaction in work- 
ing on a pneumatic mechanism which does not re- 
spond to gentle treatment. 

Old actions will frequently call for repairs on 
pneumatic coverings, valve pouches, valve disks, 
motor slides and so on. Whenever an attempt is 
made to recover pneumatics or replace pouches, 
the best modem material should be used. In the 
ease of motors, valves often swell and stick 
and must be planed back smooth with their 
seats. 

Nearly all the older pneumatic mechanisms are 
hard to get at. The repairman must use his in- 
genuity to discover the secret of divorcing the 
piano from its pneumatic action, for oftentimes 
the task of disentangling is formidable. In chap- 
ter 13 of my Technical Treatise on Player 
Mechanism (published in 19(^) much valuable in- 
formation has been amassed concerning the pecul- 
iarities of contemporary player mechanisms, and 
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Do not allow incompetent piano tuners to touch, 
your instrument. Be sure your tuner knows what 
he is doing. 

Be sure and have your player-piano tuned at 
least every six months. This is necessary be- 
cause you will use your player-piano so much more 
than you ever used a piano before. 

Do not neglect to have the accumulated dust in- 
side your player-piano removed at least once a 
year, at the same time having the mechanism ex- 
amined for any needed adjustment. 

Be careful not to expose your player-piano to 
extremes of heat or cold or of dampness or dry- 
ness. 

When through playing each roll, see that the 
paper is lightly rolled up on its spool, snap a rub- 
ber band around it and replace it in its box. Half 
ihe supposed troubles complained of in player- 
pianos are due to rolls made defective through 
mishandling. In brief treat your player with the 
care which it deserves. 






